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 The study discussed in this document was carried out as part of the
efforts of the Pollution from Land Use Activities Reference Group, an
organization of the International Joint Commission, established under the
Canada — U.S. Great Lakes Water Quality Agreement of 1972. Findings and
conclusions are those of the authors and do not necessarily reflect the
views of the Reference Group or its recommendation to the Commission.
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 The
primary
objective
of
this
project
was
to
inventory
the
soils
of
the
six agricultural
subwatersheds
chosen
for
detailed
study
(AG-l,3,4,5,10
and
13).
The
inventoried
soils
were
interpreted for
their
agricultural
capa-
bility
and
for
their
inherent
ability
to
transmit
pollutants
to
both
surface
water and groundwater systems.
Samples of representative soils were
collected for PLUARG investigators involved
in Projects 8, 9, 10 and 11.
The soil inventory was compiled at a scale of l:25,000
(semi-detailed
level) using NTS topographic sheets as base maps.
Mapping units consisted
of complexes of soil series.
Other information conveyed by the mapping
symbol included slope and stoniness phases.
Analytical data collected for
the major soil series include particle size distribution,
organic matter
content,
pH,
calcium
carbonate
equivalent,
exchangeable
cations,
Na—
pyrophosphate and oxalate extractions.
Selected soils were
analysed for
clay-sized mineralogy,
cation exchange capacity,
shrink—swell properties,
compaction characteristics, Atterburg Limits, vane shear strength,
infil-
tration rate and hydraulic conductivity.
The extent of soil series in each subwatershed as estimated in this
project was compared to estimates obtained from reconnaissance soil survey
reports published on a county basis.
In general, the extent of poorly
drained soils was much greater on the more detailed maps produced for this
report.
In addition, some changes in the description of soil parent mate-
rials were effected. Mbst changes were due to the greater level of detail
allowed by a larger scale and by the system of mapping soil complexes
rather than 'pure' units.
Other changes were related to revisions in the
definition of some soil series.
Certain patterns of soil characteristics and land use became evident
in the subwatersheds (Table l). The range in soil textures is from sandy
and coarse loamy in AG—l3 to very fine clayey in AG-lO. Slopes are general-
ly less than 5% and,with the exceptions of AG—3 and 10, are long and smooth.
The only significant occurrences of Class 3 land for agriculture occur in
AG-lO and AG-13. The remainder of the areas inventoried are Class 1 or 2
for agriculture. Land use ranges from cash cropping (AG-l) to dominantly
hay
and
pasture
(AG—10).
AG-l3
has
significant
areas
devoted
to
horti-
cultural
crops.
All
of
the
areas,
with
the
possible
exception
of
AG-13,
have
negligible
interference
from
urban
encroachment.
TABLE
1: So
il an
d Lan
d Use
Chara
cteri
stics
of the
Subwat
ershe
ds
 
Dominant
Particle
Size
Dominant
Dominant
Polluta
nt Tran
sfer
Agricul
tural
Dominant
Natural Soil
Dominant
Subwatersh
ed
Slope
Land Use
Class
Drainage
Potenti
al
Capabil
ity*
 
AG-l
(Big Creek)
AG
—3
(Little Ausable)
AG
-4
(Canag
agigue
)
AG-S
(Holiday Creek)
AG—lO
fine clayey
fine clayey
fine
claye
y
fine loamy
fine
and
(Smithville Creek) very fine
or
North
Creek
AG-l3
(Hillman Creek)
cla
yey
sandy
and
coars
e loa
my
poorly drained
even distribu~
tion mod. well,
imp. an
d poorl
y
dra
ine
d
even di
stribu-
tion
mod.
well
,
imp. and poorly
drained
even distribu‘
tion well, imp.
and
poo
rly
dra
ine
d
imperfectly and
poorly drained
imperfe
ctly an
d
poorly
drained
<
2
2
<2%
V
2W
I,V
1,2T
2w
)
x,v
1,2w
11,
1v,
v
1
,
2
W
I,V
20,3w
II,III,V
1,2F,3w
soyb
eans
, c
orn,
Sma
ll
gra
ins
;
no
live
stoc
k
co
rn
,
sm
al
l
grains
, whi
te
bea
ns,
hay
and
pas
tur
e;
da
ir
y
b
e
e
f
smal
l gr
ains
, h
ay
co
rn
;
da
ir
y
corn
, h
ay
and
pas
tur
e,
sma
ll
gra
ins
; d
air
y,
ho
gs
hay
and
past
ure,
cor
n,
sma
ll
gr
ai
ns
;
ho
gs
,
pou
ltr
y,
dai
ry,
be
ef
cor
n,
veg
eta
ble
s
and
frui
t,
soy—
bean
s,
toba
cco;
few
liv
est
ock
;
some
rura
l no
n-
far
m
str
ip
devel
opmen
t
*
Environment Canada, 1972
 
 When considered for pollutant transfer potential, all of the subwater—
sheds include significant proportions of Group V soils. Group V soils occur
main
ly i
n as
soci
atio
n wi
tn G
rOup
I so
ils
in A
G—3,
4 an
d 10
; wi
th G
roup
II a
nd
IV in AG—S; and with Groups II and III in AG—l3. AG—l consists of almost
exclusively Group V soils.
The rate of water entry into the surface horizon of the major soils
was
meas
ured
usin
g th
ree
tech
niqu
es.
Thes
e we
re t
he p
erme
amet
er m
etho
d
whi
ch
mea
sur
es
sat
ura
ted
hyd
rau
lic
con
duc
tiv
ity
(K5
),
the
fal
lin
g h
ead
doub
le r
ing
meth
od w
hich
meas
ures
stea
dy s
tate
infi
ltra
tion
(SSI
F) a
nd t
he
cons
tant
head
doub
le r
ing
meth
od w
hich
also
meas
ures
stea
dy s
tate
infi
ltra
—
tion
(SSI
K).
Meas
urem
ents
at a
tota
l of
sixt
een
site
s,
repe
ated
thre
e
times per year failed to detect significant seasonal changes in the rate of
water entry into most soils. Soils with similar rates of water entry were
grouped using a modified version of Sheffe's Multiple Range Test. All
groups tended to be vaguely defined with large overlaps between groups.
Correlation and regression techniques were used to measure the rela-
tio
nsh
ip
bet
wee
n t
he
thr
ee
met
hod
s o
f m
eas
ure
men
t.
KS
was
fou
nd
to
be
rel
ate
d t
o S
SIF
on
a n
ear
ly
121
bas
is.
SSI
K t
end
ed
to
be
con
sis
ten
tly
low
er
than Ks values. SSIK and SSIF were poorly correlated.
Cor
rel
ati
on
and
reg
res
sio
n w
ere
als
o u
sed
to
des
cri
be
the
inf
lue
nce
of
sel
ect
ed
soi
l
par
ame
ter
s
on
the
rat
e
of
wat
er
ent
ry
int
o
soi
ls.
KS
and
SSI
F s
how
ed
sig
nif
ica
nt
cor
rel
ati
on
wit
h b
ulk
den
sit
y a
nd
por
osi
ty
mea
sur
e—
me
nt
s.
SS
IK
wa
s
be
st
co
rr
el
at
ed
wi
th
bu
lk
de
ns
it
y,
te
xt
ur
al
an
d
st
ru
ct
ur
al
pro
per
tie
s
but
non
e
of
the
par
ame
ter
s
cho
sen
sho
wed
a s
tat
ist
ica
lly
sig
nif
i—
cant relationship.
 M
W
r
m
1
In order to understand the effects of various land uses, researchers
must be aware of the physical and chemical characteristics of the land
itself. Soil survey involves the classification, definition and delinea-
tion of the various soils in an area, thus allowing prediction of soil
behaviour patterns under given sets of conditions. Thus, the objectives of
this project were:
(1) To provide a soils inventory of the detailed subwatersheds (AG-l,
3,4,5,lO and 13) at a scale of l:25,000. The inventory includes
a measure of seasonal and spatial soil variability with emphasis
on water transmission properties.
(2) To interpret the soils inventoried for their agricultural capa-
bility and their ability to transfer pollutants to Surface water
and to groundwater.
(3) To provide samples of major soil series for input to Projects 8,
9, 10 and 11.
The locations of the six agricultural subwatersheds chosen for detailed
study are shown in Fig. 1. Study areas were chosen to represent agricultural
land use patterns common to the dominant soil/climate zones of Southwestern
Ontario. A more detailed analysis of how the selection process operated is
provided by Coote et al (1974). Four of the subwatersheds (AG-l,3,4,lO)
consist mainly of fine clayey soils. Agricultural land use in these areas
ranges from dominantly hay and pasture in AG—lO to strictly cash cropping
of corn and soybeans in AG-l. One subwatershed, AG-S, consists mainly of
fine loamy soils. The dominant land use in AG—S is the production of corn,
hay, pasture and small grains to support a dairy industry. The coarse loamy
and sandy soils of AG—13 are used mainly for corn, vegetables, fruits and
soybean production.
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SOIL MAPPING METHODS
 
Recent black and white aerial photographs at 4 inches to 1 mile
(l:lS,840) were obtained to provide stereoscopic coverage for each subwater—
shed. A soil legend was established for each area through the identifica—
tion of landforms on the photographs and by studying soil landform relation-
ship in the field. Landscape units were delineated on the photographs and
transferred to l:25,000 base maps. Field work involved the identification
of the texture and mode of origin of soil parent material to a depth of one
meter, profile horizonation, natural drainage, slope, stoniness and erosion
classes for each unit. This information was coded on the CanSIS (Canadian
Soil Information System) format. Observation frequency was approximately
one site per 40 hectares.
A three digit numbering system was devised for the soil series ident-
ified in each subwatershed. It must be emphasized that the numbering system
is unique to this study — the system is not correlated to the Soil Names
File for Canada or any other previously existing system. Soil series numbers
were assigned sequentially as the survey progressed from one subwatershed to
the next. Within subwatersheds, an attempt was made to assign numbers
beginning with the coarsest material and progressing to the finest textured
material. Land types were identified by letter rather than numbers. The
first two digits include information pertaining to the parent material of
the series and the last digit indicates the natural soil drainage. Where-
ever possible, these numbered series have been correlated with the named
series used in the reconnaissance soil reports available on a county basis.
The notation used onthe soil maps allows two soil series to comprise
one cartographic unit. Estimates of the extent of each series within the
unit areincorporated into the notation. Whether the presence of one or two
soil series is indicated for a unit, it can be assumed that 20% of the area
is occupied by inclusions. The nature of the inclusions can often be inferred
by knowing the relationship between the two dominant series in the unit. For
example, a landscape may be dominated by a well drained soil on the upper
slopes and by a poorly drained soil in the depressions. Inclusions in this
case are inferred to be imperfectly drained soils on the lower slopes.
The
base
used
for
the
soil
maps
of
the
subwatersheds
was
a
l:25,000
NTS
topographic
sheet
wherever
possible.
In
two
instances,
AG-3
and
AG—4
(Little
Ausable
and
Canagagigue),
l:50,000
sheets
were
the
largest
scale
avai
labl
e.
Thes
e we
re
enla
rged
phot
ogra
phic
ally
to l
:25,
000
so t
he e
nlar
ge-
men
ts
lac
k t
he
det
ail
ed
bas
e i
nfo
rma
tio
n p
rov
ide
d o
n t
he
lar
ger
sca
le
map
s.
Non
e o
f t
he
fin
al
soi
l m
aps
inc
lud
e c
ont
our
inf
orm
ati
on
bec
aus
e i
t w
as
fel
t
tha
t
thi
s w
oul
d
clu
tte
r
the
map
s
to
the
poi
nt
whe
re
inf
orm
ati
on
wou
ld
be
very difficult to extract.
The
min
imu
m a
rea
tha
t c
an
be
acc
ura
tel
y o
utl
ine
d o
n a
ny
map
is
app
rox
-
ima
tel
y
40m
m2.
At
a s
cal
e
of
l:2
5,0
00,
thi
s
rep
res
ent
s
2.5
ha
on
the
gro
und
.
How
eve
r,
ver
y
few
del
ine
ati
ons
of
thi
s s
ize
can
app
ear
on
a m
ap
due
to
the
dif
fic
ult
y o
f i
nse
rti
ng
map
edi
ts
int
o t
he
out
lin
ed
are
a.
Thu
s,
the
sma
ll—
est
area
cons
iste
ntly
outl
ined
on t
he s
oil
maps
of t
he s
ubwa
ters
heds
is
app
rox
ima
tel
y
100
mm2
or
sli
ght
ly
ove
r
7 h
a.
Soi
l
bou
nda
rie
s
the
mse
lve
s
can
be
pla
ced
acc
ura
tel
y
to
ilm
m
on
the
bas
e
map
if
the
fie
ld
bou
nda
ry
is
dis
—
tin
ct.
At
a
sca
le
of
l:2
5,0
00,
the
acc
ura
cy
on
the
gro
und
is
iZS
m.
Whe
re
the
fie
ld
bou
nda
ry
bet
wee
n
soi
ls
is
les
s
dis
tin
ct,
the
mar
gin
for
err
or
would have to be increased.
 
   
SOIL SAMPLING METHODS
During the course of establishing a legend and the actual mapping of
each subwatershed, the variability and extent of each series was noted.
Upon completion of the mapping procedure, sample sites were selected to
reflect the heterogeneity of each major series. In some instances where
samples were required immediately or where sites were required for ongoing
measurements, the procedure was necessarily reversed ie site selection took
place before mapping. In those cases, information previously available for
the area was studied and sites were chosen after a brief field tour.
Soils were sampled from pits dug by hand and measuring approximately
9OXl3O cm and deep enough to reach relatively unaltered parent material,
usually 60 to 110 cm below the surface. Detailed or semi—detailed CanSIS
forms were used to record the description of the profile thus exposed.
Soil samples were collected by working from the lowermost to the upper-
most horizons to minimize contamination. Plastic tools were used where the
samples were to be analysed for heavy metal content. In cases where the
soil was dry and compacted, samples were loosened with a spade and metal
contact areas removed before bagging the sample. At detailed sites, six or
more 'point' samples of approximately lSOOg each were collected from every
continuous horizon; at semi—detailed sites, two samples per horizon were
taken. These samples were split in the laboratory by breaking each sample
into a plastic tray, thoroughly mixing, dividing into four and combining
diagonally opposite quarters. One half of the original sample was retained
in Guelph for routine analysis and the other half was sent to the Soil
Research Institute in Ottawa for analysis of heavy metalcontent. Blind
replicates were produced by collecting 3000g at one point, mixing the
entire sample thoroughly and dividing into four samples, two retained in
Guelph and two sent to Ottawa.
It was indicated to the laboratories involved
that the replicates originated at separate sites.
The results were compared
after analysis was complete.
Samples for nitrogen transformation studies and for organic matter
characterization were composites of the Ap horizon at detailed sites.
  
FIELD MEASUREMENT METHODS
Infiltration measurements were madeusing the double ring method
described by Bertrand (1965). The inner ring was 30.5 cm in diameter and
30 c
m hi
gh.
The
oute
r ri
ng w
as
50.8
cm i
n di
amet
er a
nd 1
5 cm
high
.
Both
rings were made from 0.64 cm (1/4") rolled steel. The bottom edges of the
rings were sharpened to facilitate driving them into the soil.
When
in u
se,
the
cyli
nder
s we
re d
rive
n 5
cm i
nto
the
surf
ace
hori
zon.
Exce
ss v
eget
atib
n wa
s r
emov
ed a
nd t
he s
oil
adja
cent
to t
he i
nner
ring
was
firm
ly t
ampe
d to
prev
ent
rapi
d wa
ter
move
ment
in t
he z
one
dist
urbe
d by
inserting the ring.
The
fal
lin
g h
ead
app
ara
tus
use
d i
n 1
975
pro
ved
to
be
ina
deq
uat
e
bec
aus
e o
f t
he
ina
bil
ity
to
obt
ain
a r
eli
abl
e v
alu
e f
or
ste
ady
sta
te
inf
il—
tra
tio
n.
The
con
sta
nt
hea
d a
ppa
rat
us
use
d i
n 1
976
mai
nta
ine
d a
5 c
m h
ead
of
wate
r in
the
inne
r ri
ng.
Wate
r in
take
was
meas
ured
at t
en m
inut
e in
terv
als
until a constant rate was attained.
Saturated hydraulic conductivity was measured using the air-entry
per
mea
met
er
(AEP
) d
esc
rib
ed
by
Top
p a
nd
Bin
ns
(197
6).
The
AEP
was
use
d
wher
ever
poss
iblea
t si
tes
wher
e in
filt
rati
on m
eaSu
reme
nts
were
made
.
Bec
aus
e t
he
AEP
dep
end
s u
pon
a t
ens
iom
ete
r t
o d
ete
ct
the
arr
iva
l o
f a
wett
ing
fron
t, m
easu
reme
nts
coul
d no
t be
made
in w
et s
oils
.
Effe
ctiv
enes
s
was
als
o l
imi
ted
whe
n c
rac
ks
app
ear
ed
in
ext
rem
ely
dry
soi
ls.
Van
e s
hea
r v
alu
es
wer
e o
bta
ine
d b
y u
sin
g t
he
met
hod
s O
utl
ine
d i
n t
he
American Society for Testing and Materials (1975).
 ANALYTICAL METHODS
Methods used follow techniques described in the 'Manual on Soil
Sampling and Methods of Analysis' prepared by Subcommittee (of Canada Soil
Surv
ey C
ommi
ttee
) on
Meth
ods
of A
naly
sis.
Part
icle
size
anal
ysis
was
perf
orme
d us
ing
the
pipe
tte
meth
od.
Pret
reat
ment
s in
volv
ed r
emov
ing
frac
tion
s >2
mm b
y si
evin
g,
dest
royi
ng o
rgan
ic m
atte
r wi
th 2
7.5%
hydr
ogen
pero
xide
and
disp
ersi
ng w
ith
a mi
xtur
e of
calg
on a
nd s
odiu
m ca
rbon
ate.
Carb
onat
es a
nd o
xide
s we
re n
ot r
emov
ed
from
the
samp
les.
The
calc
ium
car
bon
ate
equ
iva
len
t w
as
cal
cul
ate
d f
rom
wei
ght
los
s a
fte
r t
rea
tme
nt
wit
h
6N
hyd
roc
hlo
ric
acid
.
Soi
l p
H w
as
mea
sur
ed
usi
ng
cal
ome
l a
nd
gla
ss
ele
ct-
rod
es
on
1:1
soi
l p
ast
es
pre
par
ed
wit
h w
ate
r a
nd
wit
h c
alc
ium
chl
ori
de.
The
exc
han
gea
ble
cal
ciu
m,
mag
nes
ium
,
and
pot
ass
ium
val
ues
wer
e d
ete
rmi
ned
by
ext
rac
tio
n w
ith
neu
tra
l n
orm
al
sod
ium
ace
tat
e.
Tot
al
pho
sph
oru
s w
as
dete
rmin
ed u
sing
extr
acti
on w
ith
0.5M
sodi
um b
icar
bona
te.
Orga
nic
matt
er
con
ten
t w
as
det
erm
ine
d b
y t
he
Wal
kle
y-B
lac
k m
eth
od
of
wet
oxi
dat
ion
.
Iro
n,
alu
min
a a
nd
man
gan
ese
con
ten
ts
wer
e d
ete
rmi
ned
by
aci
d a
mmo
niu
m o
xal
ate
ext
rac
tio
n.
Org
ani
c c
omp
lex
es
of
iro
n a
nd
alu
min
a w
ere
mea
sur
ed
usi
ng
sodium pyrophosphate extraction. Cation exchange capacity was determined
by t
he s
odiu
m ac
etat
e me
thod
.
Bulk
dens
ity
meas
urem
ents
were
obta
ined
using the core technique.
Min
era
log
y o
f t
he
cla
yms
ize
d f
rac
tio
n w
as
est
ima
ted
by
the
sem
i—
qua
nti
tat
ive
met
hod
out
lin
ed
by
Wal
l a
nd
Wil
din
g (
1976
).
Cla
ys
wer
e
Mg-s
atur
ated
and
give
n th
e fo
llow
ing
trea
tmen
ts;
ethy
lene
glyc
olat
ed,
air
dry,
400C
for
two
hour
s an
d 55
0C f
or t
wo h
ours
. A
Gene
ral
Elec
tric
SPG-
6
dif
fra
cto
met
er
wit
h a
cop
per
X-r
ay
tub
e w
as
use
d t
o o
bta
in
dif
fra
cti
on
patterns.
Engi
neer
ing
prop
erti
es o
f se
lect
ed s
oils
were
meas
ured
acco
rdin
g to
the
Amer
ican
Soci
ety
for
Test
ing
and
Mate
rial
s (
1975
).
Meas
urem
ents
included Atterburg Limits, maximum wet density, maximum dry density,
optimum moisture content, California bearing ratio swelling, potential
volume change, shrinkage ratio and shrinkage limit.
10
METHODS OF INTERPRETATION
Capability for Agriculture
 
Cap
abi
lit
y c
las
ses
for
agr
icu
ltu
re
wer
e a
ssi
gne
d t
o e
ach
soi
l s
eri
es
acc
ord
ing
to
the
met
hod
s O
utl
ine
d b
y E
nvi
ron
men
t C
ana
da
(197
2).
The
cap
a-
bil
ity
sys
tem
is
an
int
erp
ret
ati
ve
gro
upi
ng
of
soi
ls
bas
ed
on
the
kin
d a
nd
deg
ree
of
lim
ita
tio
n t
hat
soi
l c
ond
iti
ons
imp
ose
on
mec
han
ize
d a
gri
cul
tur
e.
Eac
h s
oil
is
pla
ced
in
one
of
sev
en
cap
abi
lit
y c
las
ses
dep
end
ing
on
the
deg
ree
of
the
mos
t s
eve
re
lim
ita
tio
n(s
) o
f t
hat
soi
l f
or
pro
duc
tio
n o
f
comm
on f
ield
crop
s.
One
or m
ore
of t
hirt
een
subc
lass
es a
re u
sed
to i
ndi—
cat
e t
he
kin
d o
f l
imi
tat
ion
for
all
cla
sse
s e
xce
pt
Cla
ss
1.
Cla
ss
1 s
oil
s
are assumed to have no limitations.
Pollutant Transfer Potential
An
int
erp
ret
ati
ve
gro
upi
ng
was
dev
ise
d t
o c
las
sif
y s
oil
s a
cco
rdi
ng
to
the
ir
inh
ere
nt
abi
lit
y t
o t
ran
smi
t p
oll
uta
nts
to
Sur
fac
e w
ate
r a
nd
gro
und
-
wate
r sy
stem
s (
Tabl
e 2)
.
The
syst
em i
s ba
sed
on t
he p
remi
se t
hat
chic
k,
wel
l d
rai
ned
, m
edi
um
tex
tur
ed
soi
ls
on
gen
tly
top
ogr
aph
y a
re
bes
t a
ble
to
abs
orb
or
ren
ova
te
mos
t p
oll
uta
nts
tha
t m
ay
be
add
ed
to
them
.
As
inf
ilt
ra-
tio
n r
ate
s d
ecr
eas
e (
due
to
ste
ep
slo
pes
or
imp
erm
eab
le
soi
ls,
for
exa
mpl
e),
the
dan
ger
of
tra
nsm
itt
ing
pol
lut
ant
s t
o s
urf
ace
wat
er
sys
tem
s i
ncr
eas
es.
Sha
llo
wne
ss
to
per
vio
us
bed
roc
k a
nd
rap
id
per
mea
bil
ity
inc
rea
se
the
dan
ger
of
pol
lut
ant
tra
nsf
er
to
gro
und
wat
er
sys
tem
s.
Poo
r s
oil
dra
ina
ge
dec
rea
ses
the
cap
aci
ty
of
a s
oil
to
ren
ova
te
mos
t p
oll
uta
nts
.
Poo
rly
dra
ine
d s
oil
s
occ
upy
lan
dsc
ape
pos
iti
ons
whi
ch
rec
eiv
e r
uno
ff
and
/or
see
pag
e f
rom
ups
lop
e
pos
iti
ons
.
The
exc
ess
wat
er
may
sub
seq
uen
tly
dis
cha
rge
int
o s
tre
ams
or
per
col
ate
int
o g
rou
ndw
ate
r p
ote
nti
all
y t
ran
spo
rti
ng
pol
lut
ant
s i
nto
either system.
 TABLE 2 - Soil Potential For Pollutant Transfer (adapted from pp. 14-15
Agricultural Watershed Study Plan, Canada, 1974-75)
GROUP I - SOILS WITH HIGH POTENTIAL FOR CONTRIBUTION TO SURFACE WATER
SYSTEMS AND LOW POTENTIAL FOR CONTRIBUTION TO GROUNDWATER
 
Profile Texture Slope Drainage Class
Ia Fine textUred profiles. low infiltration
rate
clay, clay loam, silty clay, silty clay all good, imperfect
loam
Ib Medium textured profiles, low infiltration
rates
loams, silt loams >5Z good
loams, silt loams all good, imperfect
Ic Coarse textured profiles
sands, thin sandy loamover clay >22 good, imperfect
Id Organic Erofiles all
Ie Miscellaneous land types
bottom land, alluvium escarpment
GROUP II - SOILS WITH MODERATE POTENTIAL FOR CONTRIBUTION TO BOTH SURFACE
AND GROUNDWATER
IIb Medium textured profiles
loam, silt loam, loam over gravel <52 mainly imperfect
GROUP III - SOILS WITH HIGH POTENTIAL FOR CONTRIBUTION TO GROUNDWATER AND
LOW POTENTIAL FOR CONTRIBUTION TO SURFACE WATER
IIIb Medium textured profiles
fine sandy loam, graVelly loam, loam all mainly poor
over gravel
IIIc Coarse textured profiles
deep sand, sandy loam, sand or sandy all mainly poor
loam over gravel
IIIf Shallow soils over pervious bedrock all mainly poor
12
TABLE 2 cont'd
GROUP IV - SOILS WITH LOW POTENTIAL FOR CONTRIBUTION TO BOTH SURFACE WATER
AND GROUNDWATER
IVb Medium textured profiles
loam, silt loam, loam over gravel <52 good
IVc Coarse textured grofiles
thick sand or sandy loam over clay <22 ' all
GROUP V - SOILS WITH HIGH POTENTIAL FOR CONTRIBUTION TO BOTH SURFACE
WATER AND GROUNDWATER
Va Fine textured profiles
clay, clay loam, silty clay, silty all poor
clay loam
Vb Medium textured profiles
loam, silt loam all poor
Ve Rock outcrog
 
 SUBWATERSHED AG—l (BIG CREEK)
 
Subwatershed AG-l consists of 5080 ha drained by the headwaters of the
west branch of Big Creek. Big Creek is a tributary of the Thames River
which flows into Lake St. Clair. The study area is entirely in Essex
County approximately 10 km north of Leamington (Fig 2).
AG—l is representative of a system of farming common in most of Essex
County and portions of Lambton and Kent counties. Cash cropping of corn,
soybeans and wheat is very common and hog production is the most important
livestock operation.
The soils of the area are dominantly fine textured although thin
sandy and gravelly overburdens occur intermittently. Due to poor natural
drainage, the CLI agricultural capability is mainly 2W.
Bedrock Geology
Subwatershed AG—l is underlain by the Dundee Formationwhich was laid
down in the Devonian Period (Ontario Division of Mines, 1972). This forma-
tion consists of light brown limestone with some chert and usually with
basal sandstone (Martini, Protz and Chesworth, 1970). No bedrock exposures
were found within the study area.
Surficial Geology
Sub
wat
ers
hed
AG—
l l
ies
in
the
St.
Cla
ir
Cla
y P
lai
n w
hic
h i
s e
sse
nti
all
y
a ti
ll p
lain
that
has
been
smoo
thed
by l
ake
acti
on
(Cha
pman
and
Putn
am,
1966
).
The
till
cont
ains
quan
titi
es o
f bl
ack
shal
e pr
esum
ably
orig
inat
ing
fro
m t
he
bla
ck
sha
le
bed
roc
k f
orm
ati
on
occ
urr
ing
to
the
nor
th
of
the
reg
ion
.
Vag
ner
s (
1972
) d
esc
rib
es
fou
r s
urf
ici
al
mat
eri
als
wit
hin
the
wat
ers
hed
bOu
nda
ry.
The
dom
ina
nt
of
the
se
is
a f
ine
tex
tur
ed
gla
cia
l t
ill
of
Wis
con
sin
age.
Dis
con
tin
uou
s l
aye
rs
of
gla
cio
flu
via
l g
rav
ell
y s
and
occ
ur
ove
r t
he
til
l m
ain
ly
in
the
sou
th—
wes
ter
n p
ort
ion
of
the
wat
ers
hed
.
To
the
sou
th—
eas
t,
the
re
are
gla
cio
lac
ust
rin
e m
edi
um
san
dy
ove
rbu
rde
ns
exi
sti
ng
in
dis
con
tin
uou
s f
ash
ion
ove
r t
he
til
l.
The
fou
rth
and
ver
y m
ino
r
material is glaciolacustrine sand that has been reworked by wind action
into dunes.
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TABLE
3
—
Soil
Series
of
AG—l
 
Particle
Size
Class
or Land Type
Soil Series
or Land Type
Slop
e an
d
Stoniness
Phases
Extent
Hectares
Z
Pollutant Transfer
Potential
Agricultural
Capability
sandy
153
coarse
loamy
over
165
clayey
fine
clayey
with
175
175
thin (<50 cm) coarse
175g
loamy overburdens in
176
176s
1763
1
7
6
the
sandy(s)
and
gravelly(g)
phases
stream course
complex
SC
C
0
B0
A
0
A
0
B0
El
270
370
15
4140
70
145
1
0
5
0
<1
<1
<1
III
IV
H
H
H
>
>
>
>
H
2w
vari
able
Distribution of Soils in AG—l
 
Table 3 shows the particle size classes, slope and stoniness phases,
aereal extent and pollutant transfer potential of the soil series recognized
in AG—l. Approximately 80% of the area consists of Series 176 which develop-
ed from poorly drained fine clayey parentmaterials on nearly level topo—
graphy.
Table 4 is a summary of the pollutant transfer potential of the soils
in AG—l. Over 80% of the area is occupied by Group V soils which have a
high potential to contribute to both surface and groundwater systems.
TABLE 4 — Pollutant Transfer Potential of the Soils of AG~l
Group Hectares Z
I 440
III 5 <1
IV 270 5
V 23.62 _8.§
Total 5080 100
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Generalized Soil Series Descriptions
Series 153
Series 153 includes all well drained soils in Subwatershed AG‘l- They
have
deve
lope
d fr
om g
laci
olac
ustr
ine
medi
um s
and
that
has
been
rewo
rked
by w
ind
acti
on.
Thes
e so
ils
occu
r on
2—5%
slop
es a
nd a
re r
estr
icte
d to
a sm
all
area
near
the
cent
re o
f th
e wa
ters
hed.
At t
he s
ubgr
oup
leve
l,
Seri
es 1
53 i
s cl
assi
fied
as a
n Or
thic
Mela
nic
Brun
isol
.
Some
impe
rfec
tly
drained soils on similar parent material occur as inclusions on the lower
portions of slopes occupied by Series 153.
The profile is fine sand to loamy fine sand throughout with very
little evidence of mottling. The surface horizon (Ap) is 15-20 cm thick
with
gene
rall
y le
ss t
han
3% o
rgan
ic m
atte
r.
Unde
rlyi
ng t
he A
p is
one
or
more
Bm h
oriz
ons
that
show
no e
vide
nce
of t
rans
loca
ted
clay
or o
ther
accu
m-
ula
tio
ns
of
wea
the
rin
g p
rod
uct
s.
The
cal
car
eou
s C
k h
ori
zon
occ
urs
at
a
depth of 80—100 cm.
Ser
ies
153
doe
s n
ot
cor
rel
ate
wel
l
wit
hpr
evi
ous
ser
ies
est
abl
ish
ed
in
Ess
ex
Cou
nty
.
Ser
ies
153
soi
ls
are
Gro
up
III
soi
ls
whe
n c
ons
ide
red
for
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
The
y h
ave
hig
h p
ote
nti
al
to
con
tri
but
e t
o
groundwater and low potential to contribute to surface water.
Series 165
Seri
es 1
65 i
nclu
des
all
impe
rfec
tly
drai
ned
soil
s th
at h
ave
deve
lope
d
in 5
0-10
0 cm
glac
iola
cust
rine
fine
to m
ediu
m sa
ndy
loam
over
fine
text
ured
glac
ial
till
.
They
occu
r on
simp
le O
.5—2
% sl
opes
in a
ssoc
iati
on w
ith
Series 176 and 176s. Series 165 is classified as a Gleyed Orthic Gray
Brown Luvisol at the subgroup level.
The surface horizon (Ap) is 25—30 cm thick and is generally sandy
loam to loamy sand in texture. Underlying the Ap is a discontinuous Aegj
horizon. This layer is leached of clay and sesquioxides and contains
yellowish brown mottles which are indicative of seasonally high watertables.
The next horizon, the Btgj, contains weathering products accumulated from
the A horizons. It is generally sandy loam to sandy clay loam in texture.
Its thickness is dependent mainly on the depth of overburden because the
calc
areo
us
II C
kgj
hori
zon
usua
lly
coin
cide
s wi
th
the
till
cont
act.
The
till is similar to the parent material of Series 175 and 176.
Seri
es 1
65 i
s si
mila
r to
Seri
es 1
25 e
stab
lish
ed i
n Hi
llma
n Cr
eek
Sub-
wate
rshe
d (
AG—1
3).
Both
are
simi
lar
to t
he B
erri
en S
erie
s as
prev
ious
ly
est
abl
ish
ed
in
Ess
ex
Cou
nty
exc
ept
for
dep
th
cri
ter
ia.
The
Ber
rie
n S
eri
es
'had
san
dy
mat
eri
al
of
90—
180
cm
thi
ckn
ess
(3
- 6
ft)
ove
r c
lay
til
l.
Series 165 soils are placed in Group IV when considered for pollutant
transfer potential. These soils have low potential to contribute to both
surface water and groundwater.
l8
Series 175 and 175g
Series 175 soils have developed from calcareous clay and silty clay
glacial till in imperfectly drained locations. Up to 50 cm of gravelly
sandy loam glaciofluvial overburden occurs in the gravelly phase. These
soils occur on simple 0.5 - 2% slopes mainly in association with Series 176.
At the subgroup level, Series 175 is a Gleyed Orthic Gray Brown Luvisol.
The surface horizon (Ap) of Series 175 is clay loam in texture
generally having a clay content of 30 - 35%. In the gravelly phase, the
Ap is gravelly sandy loam to sandy loam in texture. Underlying the Ap
horizon is an eluviated zone subject to seasonally high water tables
(Aegj). This horizon is-discontinuous and is generally loam in texture.
In the gravelly phase, the texture may be gravelly loamy sand, depending
upon where the till contact occurs.
Beneath the Aegj is the Btgj horizon, a zone of clay
accumulation. The texture may be gravelly sandy clay in the gravelly phase (1753)
but is most often clay. There is some tendency for the structure of the B
to be prismatic but thisdevelopment is weak and the prisms easily break
into a fine to medium angular blockyarrangement. The solum depth is 45 -
55 cm.
Series 175 is similar to the Perth Series as established in Essex
County. The gravelly phase was not previously recognized.
Series 175 and 175g are Group I soils when considered for pollutant
transfer potential. They have high potential to contribute to surface
water systems and low potential to contribute to groundwater systems.
Series 176, 1768 and 176g
Series 176 is made up of poorly drained soils that have developed
from calcareous clay and silty clay glacial till. These soils occur on
nearly level landscapes in association with Series 175 and to a lesser
extent with Series 165. The sandy phase, 176s, has a glaciolacustrine
sandy loam overburden up to 50 cm in thickness. As this overburden becomes
deeper, the drainage usually improves, so Series 1763 grades into Series
165. The gravelly phase, 175g, has a glaciofluvial gravelly sandy loam
overburden up to 50 cm in thickness. Series 176, 1765 and 176g are
classified as Orthic Humic Gleysols at the subgroup level.
In woodlots, the surface horizon (Ah) of Series 176 is 5 — 10 cm in
thickness, generally clay loam in texture and very high in organic matter.
Cultivation has mixed the Ah and the upper portion of the B horizon to form
the Ap horizon. The Ap is 15 - 20 cm in thickness, clay loam to clay in
texture (35 - 40% clay, 35 - 40% silt) and contains 3 — 4% organic matter.
The underlying B horizon can be divided into two horizons, the Bgl and the
Egg, as the mottles become coarser and more extensive with depth. Both B
horizons contain 40 - 50% clay and have strong medium subangular blocky
structure.
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 When
the
soil
is d
ry,
crac
ks s
ever
al m
illi
mete
rs
in w
idth
deve
lop
that
in
man
y c
ase
s
for
m c
ont
inu
ous
cha
nne
ls
fro
m t
he
soi
l s
urf
ace
to
the
Ckg
horizon 90-120 cm below the surface.
The
san
dy
and
gra
vel
ly
pha
ses
of
Ser
ies
176
hav
e s
and
y l
oam
and
gra
vel
ly
san
dy
loa
m A
p h
ori
zon
s,
res
pec
tiv
ely
, t
hat
are
20—
25
cm
in
thi
ckn
ess
.
The
upp
er
por
tio
n o
f t
he
B h
ori
zon
s i
n t
hes
e p
has
es
may
or
may
not
be
sim
i—
lar
in
tex
tur
e t
o t
hei
r A
hor
izo
ns.
Cla
y t
ext
ure
s a
re
alw
ays
enc
oun
ter
ed
bel
ow
a d
ept
h o
f 5
0 c
m.
Whe
re
the
ove
rbu
rde
n i
s p
res
ent
, t
he
str
uct
ure
of
the
B h
ori
zon
ten
ds
to
be
coa
rse
r a
nd
som
ewh
at
les
s w
ell
dev
elo
ped
.
Dep
th
to free carbonates(Ckg horizon) is generally 70-90 cm.
Ser
ies
176
is
sim
ila
r t
o S
eri
es
136
in
Sub
wat
ers
hed
l3
and
to
the
Bro
oks
ton
Ser
ies
as
est
abl
ish
ed
in
Ess
ex
Cou
nty
.
The
san
dy
and
gra
vel
ly
phases were not previously recognized.
Ser
ies
176
, 1
763
and
176
g a
re
Gro
up
V s
oil
s w
hen
con
sid
ere
d f
or
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
The
se
soi
ls
hav
e h
igh
pot
ent
ial
to
con
tri
w
bute to both surface water and groundwater systems.
Stream Course Complex
This
is a
Misc
ella
neou
s La
nd T
ype
used
to d
escr
ibe
the
floo
dpla
in a
nd
str
eam
ban
ks
of
pre
sen
tly
act
ive
str
eam
cou
rse
s.
The
flo
odp
lai
ns
are
gene
rall
y ve
ry n
arro
w in
AG—l
and
cons
ist
of w
ater
work
ed t
ills
and
allu
vium
lai
d d
own
mai
nly
dur
ing
spr
ing
flo
odi
ng.
The
ban
ks
con
sis
t o
f f
ine
—te
xtu
red
gla
cia
l t
ill.
Str
eam
s i
n A
G—l
hav
e b
een
gre
atl
y a
lte
red
by
art
ifi
cia
l
deep
ing
and
stra
ight
enin
g in
an a
ttem
pt t
o im
prov
e dr
aina
ge.
Spoi
l fr
om
these activities has often been spread on adjacent fields.
Stre
am c
ourS
e un
its
are
Grou
p I
when
cons
ider
ed f
or p
ollu
tant
tran
sfer
pote
ntia
l.
They
have
high
pote
ntia
l to
cont
ribu
te t
o su
rfac
e wa
ter
and
low
potential to contribute to groundwater systems.
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SUBWATERSHED AG-3 (LITTLE AUSABLE RIVER)
 
Subwatershed AG-3 consists of the area drained by the headwaters of the
Little Ausable River which eventually flows into Lake Huron via the Ausable
River. The study area lies between the towns of Exeter and Lucan (Fig 3),
approximately 35 km north of London.
AG—3 is 6200 ha in size and is representative of farming practices
common to Southern Huron County and portions of Lambton, Middlesex, Perth
and Oxford Counties. Agriculture in this region is centered mainly on
corn, soybean and small grains production with a high density of cattle
and hogs.
The soils of the area are derived mainly from moderately fine textured
'glacial till with shallow silty overburdens in many cases. Isolated areas
of outwash sands and gravels also occur. The agricultural capability of
the soils throughout the region is generally CLI Class 1 or 2. Slight
limitations due to wetness (CLI Class 2w) or topography (CLI Class 2T, some
3T) are frequently encountered.
Bedrock Geology
Subwatershed AG—3 is underlain by the Dundee Formation of the Middle
Devonian Period (Ontario Division of Mines, 1972). The formation consists
of light brown limestone with some chert and usually with basal sandstone
(Martini, Protz and Chesworth, 1970). No bedrock exposures occur within
the study area.
Surficial Geology
AG—3 lies mainly within the physiographic region known as the
Horseshoe Moraines (Chapman and Putnam, 1966). In the general vicinity
of the study area, this regior consists of two or sometimes three north-
south trending ridges that resemble end moraines resulting from small
fluctuations in ice movement (Karrow, et a1, 1974). The major surficial
deposit in the area is a calcareous pale brown fine textured "subaqueous
till" (Hoffman, et a1, 1952). This is a glacial till of dominantly
limestone origin that has subsequently been modified by the presence of
lacustrine waters. Karrow attempted to separate the areas of relatively
unmodified till from deposits of glaciolacustrine massive silt. The silty
depo
sits
have
no s
hore
line
, s
ugge
stin
g se
dime
ntat
ion
in s
low
movi
ng s
ilt
lade
n wa
ter.
Thes
e de
posi
ts a
re i
ntri
cate
ly a
ssoc
iate
d wi
th t
ill
knol
ls
so t
hat
incl
usio
ns o
f ti
ll a
re c
ommo
n in
the
glac
iola
cust
rine
unit
s an
d
vice versa.
Min
or
dep
osi
ts
inc
lud
e
del
tai
c o
utw
ash
san
d a
nd
gra
vel
in
an
old
spi
llw
ay
cha
nne
l i
n t
he
nor
th-
eas
ter
n s
ect
or
of
the
sub
wat
ers
hed
.
Sha
llo
w
deposits of well humified organic material overlie the sand directly to
the south of the outwash. Further south, still in the same spillway, the
sand is covered by a thick (>1m) layer of laminated silt and very fine sand.
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Fig. 3: Location of AG-3
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TABLE
5
-
Soil
Series
of
AG-3
 
Particle
Size
Class
or Land Type
Soil Series
or Land Type
SlOpe
Stoniness
Phases
E
x
t
e
n
t
 
Hectares
a
/
/
a
Pollutant
Transfer
Potential
Agricultural
Capability
l
o
a
m
y
—
s
k
e
l
e
t
a
l
fine
loamy
over
sandy
coarse
silty
f
i
n
e
c
l
a
y
e
y
o
v
e
r
l
o
a
m
y
fine
loamy
over
clayey
fine
silty
fine
clayey
organic
stream
course
complex
disturbed
land
183
185
1
9
5
206
216
223
2
2
5
2
2
6
234
2
3
5
2
3
6
2
4
7
SC
DL
C
O
CO
bl
A
0
A
0
C
O
CO
B
0
b
0
B
O
b
0
c
l
C1
D1
Bl
bl
C1
D
1
B
l
b
l
A
0
4
0
1
0
130
345
9
0
2
5
1
5
370
8
5
1185
205
3
0
70
1335
130
10
2
0
1890
170
2
5
<
1
<1
<1
<1
1
9
<1
<1
2
2
<1
<1
3
0
<1
<1
I
V
I
I
II
>
>
H
H
H
H
H
t
h
i
H
>
>
H
III
2
E
2
F
1
3w
2w
1
2T
1
1
2
W
2
W
2
T
2
w
2w
unclassified
variable
unclassified
 Distribution of Soils in AG—3
Table 5 shows the particle size class, slope and stoniness
phases, areal extent and the pollutant transfer potential of the soil
series recognized in AG—3. Nearly 80% of the soils have developed from
clayey parent material. Over half of the soils are Group I for pollutant
transfer and one third are in Group V (Table 6). Group I soils have high
potential to contribute to surface water systems and low potential to
contribute to groundwater. Group V soils have high potential to contri—
bute to both surface and groundwater systems.
TABLE 6 - Pollutant Transfer Potential of the Soils of AG-3
Group Hectares Z of Area
I 3490 56
II 525 8
III 25 1
IV 70 l
v 29.9.9 25+.
Total 6200 100
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Generalized Soil Series Descriptions
Series 183
Series 183 is made up of well drained soils that have developed in
15-50 cm of glaciolacustrine silt loam overlying calcareous glaciofluvial
gravel and gravelly sand. In localized areas, the silt loam overburden
has been severely eroded, exposing the gravelly material beneath. Series
183 occurs on 2—5% slopes in the northwesterly portion of AG—3, mainly
in association with Series 185. Gravel pits, termed "Disturbed Land" in
this report, are common on both series. At the subgroup level, Series 183
is classified as an Orthic Gray Brown Luvisol.
The surface horizon (Ap) is silt loam in texture and 20-25 cm thick.
This is underlain by an eluviated horizon (Ae), also silt loam, that is
irregular and discontinuous in form. In the deeper phases, the Ae horizon
may show some color differentiation, recognizable as Ael and Ae2 subhorizons.
Consequently these soils are classified as Brunisolic Gray Brown Luvisols.
Underlying the Ae horizon is a zone of clay accumulation, the Bt
horizon. It is generally 10-15 cm in thickness and gravelly sandy clay
loam in texture. Due to its tonguing nature, the depth to free carbonates,
or the Ck horizon, ranges from 60 to more than 100 cm over short distances.
Series 183 is similar to the Burford Series as established in Huron
County.
Series 183 is a Group IV soils when considered for pollutant transfer
potential. These soils have low potential to transmit pollutants to both
surface water and groundwater.
Series 185
Series 185 is comprised of imperfectly drained soils which have
developed from 15—50 cm of glaciolacustrine silt loam overlying calcareous
gravel and gravelly sand. Series 185 occurs mainly in association with
Series 183 and grades into Series 195 as the overburden becomes deeper
and more till—like in appearance. At the subgroup level, Series 185
is classified as Gleyed Orthic Gray Brown Luvisol.
The horizon sequence of Series 185 is very similar to that of Series
183, namely silt loam textured Ap and Aegj horizons overlying a gravelly
sandy clay loam Btgj, with a gravelly sand textured Ckgj. However, the
sequence is not as strongly developed under imperfectly drained conditions,
so the B horizon is sometimes gravelly sandy loam in texture and has a
discontinuous nature. Rusty colored mottles are present in all horizons
below the Ap in Series 185, indicating seasonally high watertables. The
southern—most portions of the 185 mapping unit have lower gravel contents
than the northern—most units.
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 Series 185 is comparable to the Brisbane Series as established in
Huron County.
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microrelief some of the carbonates have been leached resulting in weak
calcareousness. The surface horizon is described by the notation Apk.
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Underlying the surface are two horizons (ng and ng2 ) that are
strongly mottled and also moderately calcareous. The mottles become
coarser and more abundant with depth and structural development is weaker
in the lowar B horizon. The Ckg horizon occurs at 70—90 cm below the
surface and is grayish brown in color. It has abundant coarse mottles and
a platy structure that is inherented from the mode of deposition rather
than as a result of soil forming processes.
On the basis of similarity in parent material and drainage, Series
206 resembles the Colwood Series. However, the Colwood Series does not
have a calcareous solum.
Series 206 is a Group I soil when considered for pollution transfer
potential. Group I soils have low potential to contribute to groundwater
but high potential to contribute to surface water systems.
Series 216
Series 216 soils are poorly drained and have developed from calcareous
silty clay loam of glaciolacustrine origin. These soils occur alone on
nearly level topography and as inclusions in the 226 and 236 mapping units.
At the subgroup level, the taxonomic classification of Series 216 is
Orthic Humic Gleysol.
The surface horizon (Ap) is silt loam to silty clay loam in texture
and 20—25 cm thick. The underlying Bg horizon has a similar texture and
contains many coarse mottles which are indicative of reducing conditions
due to high watertables for significant portions of the year. The struc—
ture of Series 216 soils is not as strongly developed as that of Series
236, a poorly drained soil derived from glacial till.
The depth to relatively unaltered parent material (Ckg horizon)is 45-
60 cm, which makes Series 216 soils shallower than either of Series 226 or
236. The Ckg horizon is generally silty clay loam in texture, but may be
silt loam locally. Bedding planes in this material are very weakly expressed.
Series 216 does not correlate well with any previously established
series in Huron County.
Series 216 soils are Group V when considered for pollutant transfer
potential. These soils have high potential for contributions to both
surface water and groundwater.
Series 223
Series 223 is made up of well drained soils developed from 50-100 cm
of glaciolacustrine silt loam over silty clay loam glacial till. These
soils occur in association with Series 225 on simple 2-52 slopes and with
Series
216
and
236
on
complex
2—52
slopes.
They
also
occur
as
inclusions
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 in the 234 mapping units. At the Subgroup level, the classification of
Series 223 is Orthic Gray Brown Luvisol.
The surface horizon (Ap) of these soils is generally silt loam in
texture and 15-20 cm thick. The high silt content combined with sloping
topography make these soils very susceptible to water erosion. The Ap
horizon is underlain by a discontinuous layer of eluviation, the Ae
horizon. Under virgin conditions, the Ae can be divided into two sub—
horizons because of secondary Brunisolic processes. However, in most cases
the upper Ae has been incorporated into the plow layer.
Weathering products, mainly clay, that have been leached from the A
horizon have accumulated in the underlying Bt horizon. The Bt horizon
has usually developed entirely in the glaciolacustrine overburden, so it
is stonefree and generally silty clay loam to silty clay in texture.
Structural development in Series 223 appears not to be as strongly developed
as in Series 234. The depth to free carbonates is 55—70 cm and often coin—
cides with the underlying glacial till or II Ck horizon. A gravelly layer
is often present at the till contact, Occassionally, relatively unweathered
glaciolacustrine material can be found above the till.
Series 223 has no previously established counterpart in Huron County.
It does, however, correlate with the Bennington Series as established in
Oxford County.
Series 223 is a Group IV soil when considered for pollutant transfer
potential. These soils have low potential to contribute to either ground—
water or surface water systems.
Series 225
The soils of Series 225 are imperfectly drained and have developed
from 50-100 cm of glaciolacustrine silt loam overlying silty clay loam
glacial till. These soils occur on the lower portions of 2-5Z slopes in
association with Series 223 and on the upper portions of 0.5—2% slopes in
association with Series 216, 226 and 236. Series 225 also occurs as
inclusions in 235 mapping units. At the subgroup level, the taxonomic
classification of Series 225 is Gleyed Orthic Gray Brown Luvisol.
The surface horizon (Ap) is generally silt loam in texture and 15-20
cm thick. Underlying the Ap is a zone of eluviation that is subject to
periodic reducing conditions. The notation used here is Aegj. This
horizon ranges in thickness from 0-30 cm and is silt loam in texture.
The next underlying horizon is the Btgj. It is a zone of clay _
accumulation that is silty clay loam in texture with a strong
subangular blocky structure. This grades into a zone of transition (BC
horizon) that has a lower clay content, less strongly developed structure
and is weakly calcareous.
A discontinuous layer of relatively unaltered
parent material (Ckgj) is often present between the B horizon and the
underlying silty clay loam till.
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Series 225 is similar to the Tavistock Series.
Series 225 is a GrOup II soil when considered for pollutant transfer
potential. Group II soils have moderate potential to contribute to both
surface water and groundwater systems.
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the Subgroup level, Series 226 is classified as an Orthic Humic Gleysol.
The surface (Ap) horizon is 20—25 cm thick and ranges in texture from
silty clay loam to silt loam. The organic matter content is higher than
for Series 223 or 225 because of the slower rate of decomposition under
poorly drained conditions. The underlying B horizon is strongly mottled,
whic
h is
indi
cati
ve o
f re
duci
ng c
ondi
tion
s du
e to
high
wate
rtab
les
for
significant portions of the year. This horizon can be divided into two
subhorizons because the mottles become coarser and more extensive with
depth. Structural development becomes weaker and coarser with depth.
There is often a gravelly layer betWeen the Bg horizon and the under—
lying glacial till. When this layer is present, the till does not show
characteristic gley colours presumably because the water table is perched
above this zone.
Series 226 is comparable to the Maplewood Series.
Series 226 is a Group V soil when considered for pollutant transfer
potential. These soils have high potential to contribute to both ground-
water and surface water systems.
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Series 234 includes all moderately well drained soils that have
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Series 236
Series 236 is comprised of poorly drained soils that have developed
from silty clay loam till. These soils occur in depressional areas
aSSociated with Series 234, 235 and sometimes 225. Common inclusions in
the 236 mapping unit are Series 216 and 226. The classification of Series
236 at the subgroup level is Orthic Humic Gleysol.
The surface horizon (Ap) is silty clay loam to silt loam in texture
and generally 25—30 cm thick. In some instances, particularly in asso—
ciation with Series 234 on complex topography, colluvium has accumulated
to a 60-70 cm thickness on the surface of Series 236 soils.
The B horizon of Series 236 soils is highly mottled indicating that
watertables are high in these soils for significant portions of the year.
The mottles become coarser and more extensive with depth. Structure also
becomes coarser with depth so the Bg horizon can usually be split into
two subhorizons, the Bgl and Bg2. The depth to relatively unaltered
parent material, the Ckg horizon, is usually 80-100 cm.
Series 236 is comparable to the Brookston Series as established in
Huron County.
Series 236 are considered to be Group V soils when considered for
their potential to transfer pollutants. These soils have high potential
to contribute to both surface water and grounwater systems.
Series 247
Series 247 includes very poorly drained soils composed of well humi—
fied organic material overlying calcareous brown gravelly sand. These
soils have a very limited extent in AG—3. They occur mainly in the spill—
way channel in the western portion of the subwatershed at the interface of
Series 195 and 206. At the subgroup level, the classification of Series
247 is Terric Humisol.
The upper tier of Series 247 is composed of 30-75 cm of well decom—
posed organic material derived from mosses, sedges, trees and shrubs. Few
woody fragments are present. The middle tier is composed of 10—60 cm marl
composed mainly of animal shells and some diatomaceious earth. This is
underlain by calcareous brown gravelly sand. The depth to the sand is
rarely more than 160 cm from the surface.
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 SUBWATERSHED AG—4 (CANAGAGIGUE)
 
Subwatershed AG—4 consists of the area drained by the headwaters of
the west branch of Canagagigue Creek. Canagagigue Greek rises in Wellington
County and drains into the Grand River which flows into Lake Erie at Port
Dover. The study area of 1860 ha is located approximately 35 km northwest
of Guelph in the Fergus — Elora — Elmira vicinity (Fig 4).
AG—4 is typical of a system of farming common to the central portion of
Wellington County and portions of Waterloo, Perth and Oxford Counties.
Small grains, hay and silage corn are the most commonly grown crops. These
crops are used mainly to support dairy and hog industries.
The soils of the region are similar to those in AG—R; moderately fine
textured soils developed from glacial till. Medium textured tills are
also common in AG-4. The CLI capability rating for the soils in the region
is generally very high. Slight limitations due to wetness (2w) and top—
ography (2T, some 3T) are commonly encountered.
Bedrock Geology
Subwatershed AG—4 is underlain by the Salina Formation which was laid
down during the Silurian Period (Ontario Division of Mines, 1972). This
formation consists of dolomite interbedded with gypsum, anhydrite and salt
(Mar
tini
, Pr
otz
and
Ches
wort
h,
1970
) ex
isti
ng i
n a
nort
h—so
uth
tren
ding
belt
acr
oss
Sou
thw
est
ern
Ont
ari
o.
The
for
mat
ion
doe
s n
ot
out
cro
p w
ith
in
the
study area.
Surficial Geology
AG—4
lies
with
in a
n ar
m of
the
Stra
tfor
d Ti
ll P
lain
whic
h ex
tend
s
from
Nort
hern
Midd
lese
x Co
unty
thro
ugh
Pert
h an
d We
llin
gton
to D
uffe
rin
Coun
ty.
The
majo
r su
rfic
ial
depo
sit
thro
ugho
ut t
he P
lain
is a
brow
n ca
l-
care
ous
fine
clay
ey g
laci
al t
ill
deri
ved
from
lime
ston
e be
droc
k an
d
pre
vio
usl
y d
epo
sit
ed
var
ved
cla
ys
of
the
Lak
e H
uro
n B
asi
n (
Cha
pma
n a
nd
Put
nam
, 1
966
).
How
eve
r,
coa
rse
loa
my
til
ls
ass
oci
ate
d w
ith
the
Gue
lph
Dru
mli
n F
iel
d a
re
als
o f
oun
d w
ith
in
the
Sub
wat
ers
hed
bou
nda
rie
s (
Hof
fma
n
and
Wic
klu
nd,
l963
; K
arr
ow,
1971
).
The
coa
rse
r t
ill
s o
utc
rop
nea
r t
he
mou
th
of
the
wat
ers
hed
and
can
be
see
n e
xpo
sed
in
low
er
por
tio
ns
of
str
eam
ban
ks
thr
oug
hou
t
the
are
a.
The
ir
pro
xim
ity
to
the
sur
fac
e a
lso
acc
oun
ts
for
low
er
cla
y c
ont
ent
s t
han
mig
ht
hav
e b
een
ant
ici
pat
ed
for
som
e o
f t
he
soi
ls
series in the area.
Min
or
Sur
fac
e
dep
osi
ts
in
the
vic
ini
ty
inc
lud
e w
ell
hum
ifi
ed
org
ani
c
material and shallow pond and lake deposits.
Distribution of Soils in AG-4
Table 7 shows the particle size classes, slope and stoniness phases, areal
extent and pollutant transfer potential of the soil series recognized in
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TABL
E 7
- So
il S
erie
s of
AG—4
 
Particle Size Class
or Land Type
fine
f
i
n
e
fine
f
i
n
e
f
i
n
e
loamy
over
clayey
lo
am
y
clayey
silty
clayey
da
wy
,m
ml
str
eam
cou
rse
com
ple
x
distur
bed la
nd
Soil
Serie
s
or Land Type
005
01
3
015
024
025
026
03
7
S
C
D
L
S
l
o
p
e
/
Stonin
ess Ph
ases
B
O
Extent
Hectares i
<5
2
5
<5
1
0
43
0
515
265
415
5
0
135
<1
<1
<
1
<
1
23
2
8
14
22
<1
Pollutant
Transfer
Potential
I
I
III
Agricu
ltural
Capability
l
H
H
H
H
H
H
H
H
2
w
un
c
l
a
s
s
i
f
i
e
d
vari
able
un
cl
as
si
fi
ed
 AG—
4.
The
dom
ina
nt
par
ent
mat
eri
al
in
the
are
a i
s a
fin
e c
lay
ey
til
l,
sli
ght
ly
ove
r h
alf
of
whi
ch
is
imp
erf
ect
ly
dra
ine
d w
ith
the
rem
ain
der
div
ide
d
alm
ost
equ
all
y
bet
wee
n m
ode
rat
ely
wel
l
and
poo
rly
dra
ine
d.
Sin
ce
the
mod
era
tel
y w
ell
and
imp
erf
ect
ly
dra
ine
d c
lay
ey
mat
eri
als
bot
h
fal
l
int
o
Gro
up
I,
thi
s
Gro
up
is
dom
ina
nt
in
AG—
4.
Mos
t
of
the
rem
ain
der
is
Gro
up
V.
Thi
s
inf
orm
ati
on
is
sum
mar
ize
d
in
Tab
le
8.
TAB
LE
8 -
Pol
lut
ant
Tra
nsf
er
Pot
ent
ial
of
the
Soi
ls
of
AG—
4
Group Hectares %
I 1405 76
II 15 1
IV 25 l
v _ﬂé _2_2
Total 1860 100
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 Generalized Soil Series Descriptions
 
Series 005
Seri
es 0
05 s
oils
occu
py a
mino
r po
rtio
n of
subw
ater
shed
AG_4
, be
ing
rest
rict
ed
to a
smal
l ar
ea s
outh
and
west
of G
olds
tone
. T
hese
soil
s ha
ve
dev
elo
ped
in
imp
erf
ect
ly
dra
ine
d l
ami
nat
ed
sil
t a
nd
ver
y f
ine
san
d o
ver
—
lyi
ng
wat
erw
ork
ed
cla
y l
oam
till
.
The
ove
rbu
rde
n r
ang
es
in
thi
ckn
ess
fro
m 5
0-1
00
cm.
Ser
ies
005
occ
urs
wit
h o
the
r d
rai
nag
e m
emb
ers
of
the
sam
e
cat
ena
and
gra
des
int
o S
eri
es
025
as
the
ove
rbu
rde
n b
eco
mes
sha
llo
w.
At
the
sub
gro
up
leve
l,
Ser
ies
005
is
cla
ssi
fie
d a
s a
Gle
yed
Ort
hic
Gra
y B
row
n
Luvisol.
Abo
ve
the
til
l c
ont
act
, t
he
pro
fil
e i
s d
omi
nan
tly
sil
t l
oam
in
tex
tur
e.
The
san
d f
rac
tio
n i
s m
ain
ly
in
the
fin
e t
o v
ery
fin
e s
ize
ran
ge
and
the
tot
al
san
d c
ont
ent
is
les
s t
han
30%
.
Due
to
res
tri
cte
d w
ate
r m
ove
men
t,
the
re
is
min
ima
l
ped
oge
nic
cla
y
acc
umu
lat
ion
in
the
B h
ori
zon
and
the
sur
fac
e (
Ap)
is
rel
ati
vel
y t
hic
k a
nd
dark
.
At
the
til
l c
ont
act
, t
he
cla
y
con
ten
t
inc
rea
ses
to
25—
35%
,
com
par
ed
to
10-
20%
fOu
nd
in
the
upp
er
pro
fil
e.
Ser
ies
005
is
rou
ghl
y
com
par
abl
e
to
the
Tus
col
a
Ser
ies
as
des
cri
bed
in
the
Soi
l
Sur
vey
of
Wel
lin
gto
n
Cou
nty
.
How
eve
r,
the
Tus
col
a
soi
ls
do
not
hav
e a
til
l c
ont
act
wit
hin
100
cm
of
the
sur
fac
e.
Ser
ies
005
is
con
sid
ere
d
to
be
a G
rOu
p
II
soi
l w
hen
con
sid
ere
d
for
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
es
e
so
il
s
ha
ve
mo
de
ra
te
po
te
nt
ia
l
to
con
tri
but
e t
o b
oth
sur
fac
e w
ate
r a
nd
gro
und
wat
er.
§eries 013
Ser
ies
013
soi
ls
hav
e d
eve
lop
ed
fro
m l
oam
to
sil
t
loa
m g
lac
ial
til
l
whi
ch
has
a h
igh
con
ten
t
of
sil
tst
one
.
The
wea
the
red
sil
tst
one
imp
art
s
a y
ell
owi
sh
cas
t
to
the
ent
ire
pro
fil
e.
Ser
ies
013
soi
ls
are
wel
l
dra
ine
d
an
d
oc
cu
py
th
e
up
pe
r
an
d
in
te
rm
ed
ia
te
po
rt
io
ns
of
0.
5—
5%
sl
op
es
in
th
e
are
a
imm
edi
ate
ly
adj
ace
nt
to
the
mou
th
of
AG—
4.
At
the
sub
gro
up
lev
el,
Se
ri
es
01
3
is
cl
as
si
fi
ed
as
a
Br
un
is
ol
ic
Gr
ay
Br
ow
n
Lu
vi
so
l.
It
oc
cu
rs
mainly in association with Series 015.
Th
e
cl
ay
co
nt
en
t
of
th
e
su
rf
ac
e
ho
ri
zo
n
(A
p)
ca
n
be
ex
pe
ct
ed
to
ra
ng
e
be
tw
ee
n
15
an
d
20
%,
sl
ig
ht
ly
lo
we
r
th
an
th
at
of
Se
ri
es
02
4.
Th
e
si
lt
co
nt
en
t
is
hi
gh
,
ge
ne
ra
ll
y
ab
ov
e
50
%
so
th
e
su
rf
ac
e
ho
ri
zo
n
is
mo
st
commonly silt loam in texture.
Th
e
el
uv
ia
te
d
ho
ri
zo
n
(A
e)
un
de
rl
yi
ng
th
e
su
rf
ac
e
ca
n
be
su
bd
iv
id
ed
in
to
tw
o
su
bh
or
iz
on
s
(A
e
an
d
Ae
z)
ba
se
d
on
co
lo
r
di
ff
er
en
ce
s
wh
ic
h
re
fl
ec
t
di
ff
er
en
ce
s
in
st
re
ng
th
of
we
at
he
ri
ng
.
Th
e
co
lo
r
co
nt
ra
st
is
mo
st
ev
id
en
t
wh
en
th
e
pr
of
il
e
is
dr
y:
th
e
Ae
ho
ri
zo
n
is
br
ow
n
wh
il
e
th
e
A8
2
is
li
gh
t
gr
ay
in
co
lo
r.
Bo
th
th
e
Ae
an
d
Ae
2
ar
e
di
sc
on
ti
nu
ou
s
ma
in
ly
as
a
res
ult
of
cul
tiv
ati
on.
Bot
h
are
sil
t
10a
m
in
tex
tur
e.
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Be
ne
at
h
th
e
Ae
ho
ri
zo
n
is
a
zo
ne
of
cl
ay
ac
cu
mu
la
ti
on
(B
t)
.
Th
e
cl
ay
co
nt
en
t
of
th
e
Bt
ra
ng
es
be
tw
ee
n
25
an
d
35
%
wi
th
a
si
lt
co
nt
en
t
be
tw
ee
n
40
an
d
55
%.
Th
us
,
th
e
do
mi
na
nt
te
xt
ur
e
is
cl
ay
lo
am
al
th
ou
gh
lo
am
an
d
si
lt
y
lo
am
te
xt
ur
es
ma
y
be
en
co
un
te
re
d.
Th
e
ca
lc
ar
eo
us
pa
re
nt
ma
te
ri
al
(C
k
ho
ri
zo
n
)
mo
st
co
mm
on
ly
oc
cu
rs
at
a
de
pt
h
of
65
—8
0
cm
.
It
is
ye
ll
ow
is
h
br
ow
n
in
co
lo
r
an
d
lo
am
to
si
lt
lo
am
in
te
xt
ur
e.
'
Se
ri
es
01
3
is
co
mp
ar
ab
le
to
th
e
Ha
rr
is
to
n
Se
ri
es
as
es
ta
bl
is
he
d
in
We
ll
in
gt
on
Co
un
ty
.
It
is
di
st
in
gu
is
he
d
fr
om
th
e
Gu
el
ph
Se
ri
es
ma
in
ly
on
th
e
ba
si
s
of
it
s
hi
gh
er
si
lt
co
nt
en
t.
Se
ri
es
01
3
so
il
s
ar
e
pl
ac
ed
in
Gr
ou
p
IV
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
ey
ha
ve
lo
w
po
te
nt
ia
l
to
co
nt
ri
bu
te
to
bo
th
su
rf
ac
e
water and groundwater.
Series 015
Th
es
e
so
il
s
ar
e
im
pe
rf
ec
tl
y
dr
ai
ne
d
an
d
ha
ve
de
ve
lo
pe
d
fr
om
lo
am
an
d
si
lt
lo
am
gl
ac
ia
l
ti
ll
si
mi
la
r
to
th
at
wh
ic
h
ha
ve
ri
se
to
Se
ri
es
01
3
in
ot
he
r
la
nd
sc
ap
e
po
si
ti
on
s.
Se
ri
es
01
5
oc
cu
pi
es
th
e
lo
we
r
po
rt
io
ns
of
ge
nt
ly
sl
op
in
g
to
po
gr
ap
hy
in
as
so
ci
at
io
n
wi
th
Se
ri
es
01
3.
Th
e
ta
xo
no
mi
c
cl
as
si
fi
ca
ti
on
s
of
Se
ri
es
01
5
at
th
e
su
bg
ro
up
le
ve
l
is
Gl
ey
ed
Br
un
is
ol
ic
Gray Brown Luvisol.
Se
ri
es
01
5
so
il
s
ar
e
su
bj
ec
t
to
se
as
on
al
ly
hi
gh
wa
te
r
ta
bl
es
.
Mo
tt
li
ng
in
al
l
ho
ri
zo
ns
be
lo
w
th
e
su
rf
ac
e
(A
p)
ho
ri
zo
n
is
ev
id
en
ce
of
th
is
co
nd
it
io
n.
Th
e
Ap
ho
ri
zo
n
of
Se
ri
es
01
5
is
so
me
wh
at
da
rk
er
th
an
th
at
of
Se
ri
es
01
3
be
ca
us
e
of
th
e
sl
ow
er
ra
te
of
or
ga
ni
c
ma
tt
er
de
co
mp
os
it
io
n
un
de
r
im
pe
rf
ec
tl
y
dr
ai
ne
d
co
nd
it
io
ns
.
Bo
th
Se
ri
es
01
5
an
d
01
3
ha
ve
si
lt
lo
am
su
rf
ac
e
ho
ri
zo
ns
th
at
co
nt
ai
n
sl
ig
ht
ly
le
ss
cl
ay
th
an
an
y
of
Se
ri
es
024, 025 and 026.
Th
e
zo
ne
of
cl
ay
ac
cu
mu
la
ti
on
(B
tg
j)
is
no
t
as
pr
on
ou
nc
ed
in
Se
ri
es
01
5
as
in
Se
ri
es
01
3
be
ca
us
e
of
re
st
ri
ct
ed
wa
te
r
mo
ve
me
nt
in
th
e
im
pe
r-
fe
ct
ly
dr
ai
ne
d
so
il
.
Th
e
de
pt
h
to
pa
re
nt
ma
te
ri
al
av
er
ag
es
50
—7
0
cm
in
Se
ri
es
01
5,
sl
ig
ht
ly
le
ss
th
an
in
Se
ri
es
01
3.
Se
ri
es
01
5
is
co
mp
ar
ab
le
to
th
e
Li
st
ow
el
Se
ri
es
as
es
ta
bl
is
he
d
in
We
ll
in
gt
on
Co
un
ty
.
Th
e
Li
st
ow
el
Se
ri
es
is
di
st
in
gu
is
he
d
fr
om
th
e
Lo
nd
on
Se
ri
es
on
th
e
ba
si
s
of
a
hi
gh
er
si
lt
co
nt
en
t
in
th
e
fo
rm
er
.
Se
ri
es
01
5
so
il
s
ar
e
Gr
ou
p
II
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
ey
ha
ve
mo
de
ra
te
po
te
nt
ia
l
to
tr
an
sm
it
po
ll
ut
an
ts
to
bo
th
su
rf
ac
e
wa
te
r
an
d
gr
ou
nd
wa
te
r.
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Series 024
Ser
ies
024
inc
lud
es
all
mod
era
tel
y w
ell
dra
ine
d s
oil
s w
hic
h h
ave
dev
elo
ped
in
cla
y l
oam
and
sil
ty
cla
y l
oam
gla
cia
l t
ill.
The
se
soi
ls
are
fou
nd
on
the
upp
er
and
int
erm
edi
ate
por
tio
ns
of
gen
tle
slo
pes
and
alw
ays
occ
ur
in
ass
oci
ati
on
wit
h S
eri
es
025.
The
tax
ono
mic
cla
ssi
fic
ati
on
of
Series 024 at the subgroup level is Orthic Gray Brown Luvisol.
The
sil
t c
ont
ent
of
the
sur
fac
e h
ori
zon
(Ap)
ran
ges
fro
m 4
5-5
0%,
whi
le
the
cla
y c
ont
ent
lie
s b
etw
een
20
and
30%
.
The
dom
ina
nt
sur
fac
e
tex
tur
e is
thu
s s
ilt
loa
m,
but
cla
y l
oam
and
sil
ty
cla
y l
oam
tex
tur
es
may
als
o b
e
encountered.
Und
erl
yin
g t
he
Ap
hor
izo
n i
s a
n e
luv
iat
ed
lay
er
(Ae)
.
Und
er
vir
gin
con
dit
ion
s t
his
hor
izo
n g
rad
es
fro
m b
row
n a
t i
ts
upp
er
sur
fac
e (
Ae
) to
a
lig
hte
r c
olo
r a
t i
ts
bas
e (
Aez)
.
Und
er
cul
tiv
ate
d c
ond
iti
ons
, h
owe
ver
the
Ael
and
por
tio
ns
of
the
Ae2
hav
e b
een
inc
orp
ora
ted
int
o t
he
plo
w l
aye
r.
The
Bt
hor
izo
n o
f S
eri
es
024
soi
ls
sho
w s
ubs
tan
tia
l a
mou
nts
of
ill
uvi
al
cla
y.
The
ir
tex
tur
es
ran
ge
fro
m s
ilt
y c
lay
loa
m t
o c
lay
and
sil
ty
cla
y
(35
—50
%
cla
y,
35—
50%
sil
t).
Str
ong
sub
ang
ula
r
blo
cky
str
uct
ure
is
cha
rac
ter
ist
ic
of
the
Ser
ies
024
B h
ori
zon
,
so
the
sol
um
is
mod
era
tel
y
per
vio
us
to
air
and
wat
er
und
er
uns
atu
rat
ed
con
dit
ion
s.
Whe
n
the
soi
l
is
tho
rou
ghl
y w
ett
ed,
how
eve
r,
the
cra
cks
and
por
es
may
swe
ll
and
clo
se
mak
ing
th
e
so
il
re
la
ti
ve
ly
im
pe
rv
io
us
.
Th
e
so
lu
m
th
ic
kn
es
s
ra
ng
es
fr
om
40
—6
0
cm.
Ser
ies
024
is
com
par
abl
e t
o t
he
Hur
on
Ser
ies
as
est
abl
ish
ed
in
Wellington County.
Ser
ies
024
soi
ls
are
Gro
up
I w
hen
con
sid
ere
d
for
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
The
se
soi
ls
hav
e
hig
hp
ote
nti
al
to
con
tri
but
e
to
Sur
fac
e
wat
er
sys
tem
s
and
low
pot
ent
ial
to
con
tri
but
e
to
gro
und
wat
er
sys
tem
s.
Series 025
Se
ri
es
02
5
in
cl
ud
es
al
l
im
pe
rf
ec
tl
y
dr
ai
ne
d
so
il
s
th
at
ha
ve
de
ve
lo
pe
d
in
cla
y
loa
m a
nd
sil
ty
cla
y
loa
m g
lac
ial
til
l.
Sim
ila
r
par
ent
mat
eri
al
giv
es
ris
e
to
Ser
ies
024
und
er
bet
ter
dra
ina
ge
con
dit
ion
s.
Ser
ies
025
is
fo
un
d
in
mi
dd
le
an
d
lo
we
r
po
rt
io
ns
of
ge
nt
ly
sl
op
in
g
to
po
gr
ap
hy
in
as
so
-
ci
at
io
n
wi
th
Se
ri
es
02
4
an
d
on
the
up
pe
r
po
rt
io
ns
of
ve
ry
ge
nt
ly
sl
op
in
g
to
po
gr
ap
hy
in
as
so
ci
at
io
n
wi
th
Se
ri
es
026
.
Th
e
ta
xo
no
mi
c
cl
as
si
fi
ca
ti
on
of
Se
ri
es
02
5
is
Gl
ey
ed
Or
th
ic
Gr
ay
Br
ow
n
Lu
vi
so
l.
As
a r
esu
lt
of
the
slo
wer
rat
e
of
org
ani
c
mat
ter
dec
omp
osi
tio
n
und
er
im
pe
rf
ec
tl
y
dr
ai
ne
d
co
nd
it
io
ns
,
Se
ri
es
02
5
ha
s
a
da
rk
er
su
rf
ac
e
ho
ri
zo
n
(A
p)
th
an
do
es
Se
ri
es
02
4.
Th
e
do
mi
na
nt
su
rf
ac
e
te
xt
ur
e
of
th
e
tw
o
se
ri
es
is the same, namely silt loam.
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Th
e
el
uv
ia
te
d
ho
ri
zo
n
of
Se
ri
es
02
5
is
mo
tt
le
d
wh
ic
h
re
fl
ec
ts
the
red
uci
ng
con
dit
ion
s b
rou
ght
abo
ut
by
sea
son
all
y
hig
h w
ate
r
tab
les
.
Due
to
re
st
ri
ct
ed
wa
te
r
mo
ve
me
nt
,
th
is
ho
ri
zo
n
is
le
ss
we
ll
de
ve
lo
pe
d
th
an
th
e
Ae horizon of Series 024.
Cl
ay
is
th
e
ma
in
ac
cu
mu
la
ti
on
pr
od
uc
t
in
th
e
B
ho
ri
zo
n
of
Se
ri
es
02
5.
Ho
we
ve
r,
th
e
cl
ay
in
cr
ea
se
is
ge
ne
ra
ll
y
le
ss
th
an
th
at
en
co
un
te
re
d
in
Se
ri
es
02
4
an
d
the
so
lu
m
de
pt
h
is
sh
al
lo
we
r,
ra
ng
in
g
fr
om
35
to
45
cm
fo
r
the imperfectly drained soil.
Se
ri
es
02
5
is
ge
ne
ra
ll
y
co
mp
ar
ab
le
to
the
Pe
rt
h
Se
ri
es
as
es
ta
bl
is
he
d
in
We
ll
in
gt
on
Co
un
ty
,
al
th
ou
gh
Se
ri
es
02
5
ge
ne
ra
ll
y
ha
s
cl
ay
co
nt
en
ts
app
roa
chi
ng
the
low
er
lim
its
all
owa
ble
for
the
par
ent
mat
eri
al
of
Per
th
soils.
Se
ri
es
02
5
so
il
s
ar
e
Gr
ou
p
I
so
il
s
wh
en
co
ns
id
er
ed
for
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
ey
ha
ve
hi
gh
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
to
su
rf
ac
e
wa
te
r
an
d
lo
w
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
to
gr
ou
nd
wa
te
r.
Series 026
Ser
ies
026
soi
ls
hav
e d
eve
lop
ed
fro
mcl
ay
loa
m a
nd
sil
ty
cla
y
loa
m
gl
ac
ia
l
ti
ll
un
de
r
po
or
dr
ai
na
ge
co
nd
it
io
ns
.
Th
es
e
so
il
s
oc
cu
r
on
ve
ry
gen
tly
slo
pin
g
top
ogr
aph
y
in
ass
oci
ati
on
wit
h
Ser
ies
025
and
on
nea
rly
le
ve
l
to
de
pr
es
si
on
al
to
po
gr
ap
hy
in
as
so
ci
at
io
n
wi
th
so
il
s
de
ve
lo
pe
d
fr
om
sha
llo
w l
acu
str
ine
dep
osi
ts,
as
yet
unn
ame
d.
Ser
ies
026
is
cla
ssi
fie
d
as
an
Ort
hic
Hum
ic
Gle
yso
l
at
the
sub
gro
up
lev
el.
Se
ri
es
026
so
il
s
ha
ve
a
da
rk
su
rf
ac
e
ho
ri
zo
n,
co
mm
on
ly
20
-3
5
cm
th
ic
k.
Cl
ay
lo
am
an
d
si
lt
y
cl
ay
lo
am
ar
e
the
do
mi
na
nt
su
rf
ac
e
te
xt
ur
es
.
The
fin
e
tex
tur
es
of
Ser
ies
026
sur
fac
e h
ori
zon
s
is
due
,
in
par
t,
to
the
acc
umu
lat
ion
of
col
luv
ium
fro
m u
ppe
r
slo
pes
occ
upi
ed
by
Ser
ies
024
and
025
.
An
ot
he
r
co
nt
ri
bu
ti
ng
fa
ct
or
is
th
at
the
ba
si
ns
no
w
oc
cu
pi
ed
by
Se
ri
es
026
wer
e
pro
bab
ly
the
sit
e
of
sha
llo
w
pon
din
g
dur
ing
per
igl
aci
al
tim
es.
The
slo
w
rat
eof
org
ani
c m
att
er
dec
omp
osi
tio
n
und
er
poo
rly
dra
ine
d
con
di-
tio
ns
als
o
con
tri
but
es
to
the
for
mat
ion
of
a t
hic
k,
dar
k s
urf
ace
hor
izo
n.
Th
e
un
de
rl
yi
ng
B
ho
ri
zo
n
sh
ow
s
st
ro
ng
ev
id
en
ce
of
pr
ol
on
ge
d
pe
ri
od
s
of
re
du
ci
ng
co
nd
it
io
ns
,
bu
t
li
tt
le
ev
id
en
ce
of
cl
ay
tr
an
sl
oc
at
io
n.
Th
e
cl
ay
fi
lm
s
pr
es
en
t
on
th
e
st
ro
ng
ly
fo
rm
ed
pe
ds
ar
e
th
ou
gh
t
to
be
pr
es
su
re
or
ie
nt
ed
ra
th
er
th
an
as
a
re
su
lt
of
cl
ay
mo
ve
me
nt
do
wn
wa
rd
in
th
e
pr
of
il
e.
Th
e
B
ho
ri
zo
n
ca
n
be
di
vi
de
d
in
to
tw
o
or
mo
re
la
ye
rs
on
th
e
ba
si
s
of
in
te
ns
it
y
an
d
ex
te
nt
of
mo
tt
li
ng
.
Cl
ay
lo
am
an
d
cl
ay
ar
e
th
e
do
mi
na
nt
te
xt
ur
es
en
co
un
te
re
d.
Th
e
so
lu
m
de
pt
h
is
ex
tr
em
el
y
va
ri
ab
le
ra
ng
in
g
fr
om
50 to over 100 cm.
Se
ri
es
02
6
is
co
mp
ar
ab
le
to
th
e
Br
oo
ks
to
n
Se
ri
es
as
es
ta
bl
is
he
d
in
Wel
lin
gto
n
Cou
nty
.
How
eve
r,
Ser
ies
026
has
a
thi
cke
r s
olu
m
and
a h
igh
er
cl
ay
co
nt
en
t
th
an
de
sc
ri
be
d
for
Br
oo
ks
to
n
so
il
s
in
We
ll
in
gt
on
Co
un
ty
.
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 Series 026 is a Group V soil when considered for pollutant transfer
potential. These soils have high potential for contribution to both
surface water and groundwater systems.
Series 037
The soils of Series 037 are found in very poorly drained depressions
formerly occupiedby shallow lakes or ponds. These soils are composed of
well humified organic matter derived from sedges, mosses, leaf litter and
some coarse woody fragments from trees. The organic deposit is 40—160 cm
deep and is underlain by 10-25 cm of marl. Underlying the marl is cal—
careous clay and silty clay material of glaciolacustrine origin. The taxo—
nomic classification of Series 037 is Terric Humisol.
Inclusions in the 037 mapping unit are Typic Humisols (humic material
greater than 160 cm deep). Limno Humisols (more than 5 cm of marl under—
lying humic material where mineral material is greater than 160 cm
beneath the surface) and peaty Gleysols (40 cm humic material over mineral
soil). None of these inclusions have been given series numbers in this
survey because of their limited areal extent in the study area.
Previous Surveys used the term "muck" to describe all organic deposits.
Series 037 and its associates are considered to be Group I soils. They
have high potential for contribution to surface water systems and low poten-
tial for contributions to groundwater.
Stream Course Complex (SC)
This is a Miscellaneous Land Type that occurs on landscapes associated
with presently active stream courses. Both the floodplain and streambanks
are included in the same mapping unit. The streambanks consist of glacial
till similar to that of adjacent mapping units except where different till
deposits are exposed when the stream is deeply incised. The floodplains
consist of waterworked till and alluvium laid down mainly during spring
floo
ding
. D
istu
rbed
land
asso
ciat
ed w
ith
chan
nel
wide
ning
and
stra
ight
enin
g
can
also
be f
ound
with
in t
his
unit
. N
one
of t
he i
ndiv
idua
l me
mber
s of
this
complex were separated on the map because of scale limitations and because
all
memb
ers
are
inte
rpre
ted
simi
larl
y fo
r po
llut
ant
tran
sfer
pote
ntia
l.
All
fall
into
Grou
p I;
high
pote
ntia
l fo
r co
ntri
buti
on t
o su
rfac
e wa
ter
and
low
potential for contribution to groundwater.
Disturbed Land (DL)
Thi
s i
s a
Mis
cel
lan
eou
s L
and
Typ
e c
omp
ose
d o
f a
rea
s g
rea
tly
mod
ifi
ed
by
man
's
act
ivi
tie
s.
In
AG-
4 t
his
des
ign
ati
on
was
use
d f
or
gra
vel
pit
s
only.
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Fig. 5: Location of AG-S
43
 4
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TABLE 9 - Soil Series of AG-S
Particle
Size
Class
or Land Type
Soil Series/
Land Type
Slope/stoniness
Phases
Extent
Hect
ares
 
Pollutant
Tra
nsf
er
Pot
ent
ial
Agriculture
Ca
pa
bi
li
ty
coarse loamy
fine
loamy
fine
loamy
fine loamy
Humic clayey
stream course complex
043
045
046
053
055
056
O67
077
S
C
C
l
Bl
C
l
B1
C
1
d2
Bl
Bl
A0
A0
720
790
210
70
0
145
20
60
230
24
2
6
2
3
m
r
—
l
N
N
r
-
4
I
V
II
II
II
III
1
3w
un
cl
as
si
fi
ed
unc
las
sif
ied
va
ri
ab
le
 Glaciofluvial silt loam overburdens were previously reported for
many of the soils in AG—S (Wicklund and Richards, 1961). During the
course of present investigations, it was found that his overburden rarely
exceeded 50 cm, so no alluvium over till series were established in the
legend for this report.
Minor surficial deposits in AG—S include well humified organic soils
and shallow till deposits over outwash gravelly sandy loam and medium
sand.
Distribution of Soils in AG—S
Table 9 is a summary of the particle size classes, slope and stoniness
phases, areal extent and pollutant transfer potential of the soil series
recognized in AG-S. Coarse loamy tills were found to occupy approximately
80% of the area with the remainder divided among coarse loamy over sandy
material, organic soils and stream course complexes. These soils were
fairly evenly distributed among pollutant transfer groups II, IV and V with
minor representation in Groups I and III. Table 10 illustrates this more
clearly.
TABLE 10 — Pollutant Transfer Potential of the Soils of AG—S
Group Hectares %
I 340 11
II 1050 35
III 45 2
IV 720 24
v L42 2;:
Total 3000 100
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 Generalized Soil Series Descriptions
 
Series 043
Se
ri
es
04
3
so
il
s
ha
ve
de
ve
lo
pe
d
fr
om
ca
lc
ar
eO
us
pa
le
br
ow
n
to
br
ow
n
lo
am
ti
ll
on
we
ll
dr
ai
ne
d
si
te
s.
Th
es
e
so
il
s
oc
cu
r
ma
in
ly
on
th
e
up
pe
r
an
d
in
te
rm
ed
ia
te
po
rt
io
ns
of
ge
nt
le
sl
op
es
in
as
so
ci
at
io
n
wi
th
Se
ri
es
04
5.
Se
ri
es
04
3
gr
ad
es
in
to
Se
ri
es
05
3
wh
er
e
ou
tw
as
h
gr
av
el
ly
fi
ne
sa
nd
y
lo
am
oc
cu
rs
at
de
pt
h
in
th
e
pr
of
il
e.
Th
e
ta
xo
no
mi
c
cl
as
si
fi
ca
ti
on
of
Se
ri
es
04
3
at
th
e
su
bg
ro
up
le
ve
l
is
Or
th
ic
Gr
ay
Br
ow
n
Lu
vi
so
l,
in
di
ca
ti
ng
th
at
a
Bt
ho
ri
zo
n
is
pr
es
en
t.
In
so
me
ca
se
s,
ho
we
ve
r,
th
er
e
is
in
su
ff
ic
ie
nt
cl
ay
in
th
e
B
ho
ri
zo
n
to
me
et
th
e
re
qu
ir
em
en
ts
of
Bt
.
Th
us
,
an
ot
he
r
as
so
ci
at
e
of
Se
ri
es
04
3
is
an
un
na
me
d
se
ri
es
wh
ic
h
is
cl
as
si
fi
ed
at
th
e
su
bg
ro
up
le
ve
l
as
a
De
gr
ad
ed
Me
la
ni
c
Br
un
is
ol
.
Th
e
su
rf
ac
e
ho
ri
zo
n
(A
p)
of
Se
ri
es
04
3
so
il
s
is
si
lt
lo
am
in
te
xt
ur
e.
Th
e
si
lt
co
nt
en
t
ra
ng
es
be
tw
ee
n
55
an
d
60
%
wh
il
e
th
e
cl
ay
co
nt
en
t
is
ge
ne
ra
ll
y
15
to
20
%.
Mu
ch
of
th
e
sa
nd
fr
ac
ti
on
is
in
th
e
fi
ne
an
d
ve
ry
fine size range.
Un
de
rl
yi
ng
th
e
Ap
ho
ri
zo
n
is
an
el
uv
ia
te
d
ho
ri
zo
n
(A
e)
wh
ic
h
is
al
so
si
lt
lo
am
in
te
xt
ur
e,
bu
t
th
e
cl
ay
co
nt
en
t
is
sl
ig
ht
ly
lo
we
r
th
an
in
th
e
Su
rf
ac
e
du
e
to
el
uv
ia
ti
on
.
Th
e
cl
ay
th
at
ha
s
be
en
re
mo
ve
d
fr
om
th
e
Ae
ha
s
ac
cu
mu
la
te
d
lo
we
r
in
th
e
pr
of
il
e,
in
th
e
Bt
ho
ri
zo
n.
Cl
ay
tr
an
sl
oc
at
io
n,
ho
we
ve
r,
ha
s
be
en
mi
ni
ma
l
so
th
e
cl
ay
co
nt
en
t
of
th
e
Bt
ra
re
ly
ex
ce
ed
s
25
%.
Th
us
,
th
e
te
xt
ur
e
of
th
e
Bt
ho
ri
zo
n
is
uS
ua
ll
y
lo
am
or
si
lt
lo
am
.
Th
e
de
pt
h
to
un
al
te
re
d
pa
re
nt
ma
te
ri
al
(s
ol
um
de
pt
h)
is
mo
st
co
mm
on
ly
45-65 cm.
Se
ri
es
04
3
co
rr
el
at
es
we
ll
wi
th
th
e
Gu
el
ph
Se
ri
es
as
es
ta
bl
is
he
d
in
Oxford COunty.
Se
ri
es
04
3
so
il
s
ar
e
Gr
ou
p
IV
so
il
s
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
ey
ha
ve
lo
w
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
s
to
bo
th
surface water and groundwater.
Series 045
Im
pe
rf
ec
tl
y
dr
ai
ne
d
so
il
s
th
at
ha
ve
de
ve
lo
pe
d
fr
om
ca
lc
ar
eo
us
br
ow
n
lo
am
an
d
si
lt
lo
am
ti
ll
ar
e
gr
ou
pe
d
to
ge
th
er
in
Se
ri
es
04
5.
Th
es
e
so
il
s
oc
cu
r
ma
in
ly
on
th
e
lo
we
r
po
rt
io
ns
of
ge
nt
le
sl
op
es
in
as
so
ci
at
io
n
wi
th
Se
ri
es
04
3
an
d
on
ve
ry
ge
nt
ly
sl
op
in
g
to
po
gr
ap
hy
in
as
so
ci
at
io
n
wi
th
Se
ri
es
04
6.
Se
ri
es
04
5
al
so
gr
ad
es
in
to
Se
ri
es
05
5
wh
er
e
ou
tw
as
h
gr
av
el
ly
fi
ne
sa
nd
y
lo
am
oc
cu
rs
at
de
pt
h
in
th
e
pr
of
il
e.
Th
e
ta
xo
no
mi
c
cl
as
si
fi
ca
-
ti
on
of
Se
ri
es
04
5
at
th
e
su
bg
ro
up
le
ve
l
is
Gl
ey
ed
Or
th
ic
Gr
ay
Br
ow
n
Lu
vi
so
l.
In
co
mm
on
wi
th
Se
ri
es
04
3,
Se
ri
es
04
5
is
as
so
ci
at
ed
wi
th
so
il
s
that
do n
ot s
how
enou
gh c
lay
accu
mula
tion
in t
heir
B ho
rizo
n to
meet
requ
ire-
men
ts
of
the
Luv
iso
lic
Ord
er.
Thu
s,
ano
the
r a
sso
cia
te
of
Ser
ies
045
is
an
un
na
me
d
se
ri
es
wh
ic
h
is
cl
as
si
fi
ed
at
th
e
su
bg
ro
up
le
ve
l
as
a
Gl
ey
ed
Degraded Melanic Brunisol.
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The
sur
fac
e h
ori
zon
(Ap
) o
f S
eri
es
045
is
sil
t l
oam
in
tex
tur
e a
nd
som
ewh
at
dar
ker
tha
n
the
Ap
of
Ser
ies
045
.
Thi
s
is
a r
esu
lt
of
the
slo
wer
rat
e o
f o
rga
nic
mat
ter
dec
omp
osi
tio
n
und
er
imp
erf
ect
ly
dra
ine
d
con
dit
ion
s.
Und
erl
yin
g
the
sur
fac
e
hor
izo
n
is
a d
isc
ont
inu
ous
sil
t
loa
m l
aye
r
tha
t
ha
s
be
en
su
bj
ec
t
to
cl
ay
el
uv
ia
ti
on
an
d
al
so
to
pe
ri
od
ic
re
du
ci
ng
co
nd
i—
tio
ns.
Th
e
cl
ay
an
d
ot
he
r
pr
od
uc
ts
of
el
uv
ia
ti
on
th
at
ha
ve
be
en
re
mo
ve
d
fro
m t
his
Aeg
j
hor
izo
n h
ave
acc
umu
lat
ed
low
er
in
the
pro
fil
e
in
a l
aye
r
de
si
gn
at
ed
by
the
no
ta
ti
on
,
Btg
j.
Si
nc
e
the
ex
te
nt
of
cl
ay
tr
an
sl
oc
at
io
n
ha
s
be
en
mi
ni
ma
l,
th
e
te
xt
ur
e
of
th
e
Bt
g
is
us
ua
ll
y
lo
am
,
mo
re
ra
re
ly
si
lt
lo
am
or
cl
ay
loa
m.
Th
e
de
pt
h
to
un
al
te
re
d
ca
lc
ar
eo
us
pa
re
nt
ma
te
ri
al
is
commonly 45—60 cm.
Ser
ies
045
cor
rel
ate
s
wel
l
wit
h
the
Lon
don
Ser
ies
as
est
abl
ish
ed
in
Oxford County.
Ser
ies
045
is
pla
ced
wit
h
Gro
up
II
soi
ls.
The
y h
ave
mod
era
te
pot
ent
ial
for
con
tri
but
ion
to
bot
h
sur
fac
e
and
gro
und
wat
er.
Series 046
Se
ri
es
04
6
co
ns
is
ts
of
po
or
ly
dr
ai
ne
d
so
il
s
wh
ic
h
ha
ve
de
ve
lo
pe
d
fr
om
ca
lc
ar
eo
us
lo
am
an
d
si
lt
lo
am
gl
ac
ia
l
til
l.
Si
mi
la
r
pa
re
nt
ma
te
ri
al
ga
ve
ri
se
to
Se
ri
es
04
3
an
d
04
5
un
de
r
im
pr
ov
ed
dr
ai
na
ge
co
nd
it
io
ns
.
Se
ri
es
04
6
so
il
s
oc
cu
r
in
le
ve
l
to
de
pr
es
si
on
al
ar
ea
s
of
ve
ry
ge
nt
ly
sl
op
in
g
to
p—
og
ra
ph
y
ma
in
ly
in
as
so
ci
at
io
n
wi
th
Se
ri
es
04
5.
Th
e
ta
xo
no
mi
c
cl
as
si
fi
ca
ti
on
of
Se
ri
es
04
6
at
the
su
bg
ro
up
le
ve
l
is
Or
th
ic
Hu
mi
c
Gl
ey
so
l.
Th
e
su
rf
ac
e
ho
ri
zo
n
(A
p)
of
Se
ri
es
04
6
is
si
lt
lo
am
in
te
xt
ur
e,
bu
t
is
so
me
wh
at
th
ic
ke
r
an
d
da
rk
er
wi
th
a
hi
gh
er
cl
ay
co
nt
en
t
th
an
th
e
Ap
of
ei
th
er
Se
ri
es
04
3
or
04
5.
Ac
cu
mu
la
ti
on
of
co
ll
uv
iu
m
in
de
pr
es
si
on
s
an
d
th
e
sl
ow
ra
te
of
or
ga
ni
c
ma
tt
er
de
co
mp
os
it
io
n
un
de
r
po
or
ly
dr
ai
ne
d
re
gi
me
s
contribute to this condition.
Un
de
rl
yi
ng
th
e
Ap
ho
ri
zo
n
is
a
la
ye
r,
lo
am
to
si
lt
lo
am
in
te
xt
ur
e,
th
at
is
su
bj
ec
t
to
re
du
ci
ng
co
nd
it
io
ns
fo
r
si
gn
if
ic
an
t
po
rt
io
ns
of
th
e
ye
ar
.
It
ha
s
al
so
be
en
su
bj
ec
t
to
so
me
el
uv
ia
ti
on
,
pa
rt
ic
ul
ar
ly
of
cl
ay
.
Th
e
no
ta
ti
on
us
ed
to
de
sc
ri
be
th
is
ho
ri
zo
n
is
Ae
jg
.
Be
ne
at
h
th
e
Ae
jg
is
a
zo
ne
,
al
so
lo
am
to
si
lt
10
am
in
te
xt
ur
e,
th
at
is
su
bj
ec
t
to
re
du
ci
ng
co
nd
it
io
ns
fo
r
mu
ch
of
th
e
ye
ar
an
d
wh
ic
h
sh
ow
s
so
me
Cl
ay
ac
cu
mu
la
ti
on
.
Th
is
zo
ne
ca
n
be
di
vi
de
d
in
to
tw
o
or
mo
re
ho
ri
zo
ns
ba
se
d
on
th
e
in
te
ns
it
y,
ex
te
nt
an
d
co
lo
r
of
mo
tt
le
s
an
d
on
st
ru
ct
ur
al
de
ve
lo
pm
en
t.
Th
e
no
ta
ti
on
us
ed
in
th
is
ca
se
is
Bt
jg
l
an
d
Bt
jg
z,
et
c.
Th
e
so
lu
m
de
pt
h
(t
hi
ck
ne
ss
of
A
&
B
ho
ri
zo
ns
)
is
us
ua
ll
y
70
—1
00
cm
.
Se
ri
es
04
6
co
rr
el
at
es
we
ll
wi
th
th
e
Pa
rk
hi
ll
Se
ri
es
as
es
ta
bl
is
he
d
in
Oxford County.
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 Wh
en
co
ns
id
er
ed
for
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l,
Se
ri
es
04
6
is
pl
ac
ed
in
Gr
ou
p
V
—
so
il
s
wi
th
hi
gh
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
to
bo
th
su
rf
ac
e
and groundwater.
Series 053
Th
e
so
il
s
of
Se
ri
es
05
3
ar
e
we
ll
dr
ai
ne
d
an
d
ha
ve
de
ve
lo
pe
d
in
ca
l-
ca
re
ou
s
lo
am
an
d
si
lt
lo
am
ti
ll
ov
er
ly
in
g
co
ar
se
te
xt
ur
ed
gl
ac
io
fl
uv
ia
l
ma
te
ri
al
at
de
pt
hs
of
50
-1
00
cm.
Se
ri
es
05
3
oc
cu
pi
es
the
up
pe
r
an
d
in
te
r—
med
iat
e p
ort
ion
s
of
0.5
—9Z
slo
pes
mai
nly
in
ass
oci
ati
on
wit
h
Ser
ies
055
.
Se
ri
es
05
3
gr
ad
es
in
to
Se
ri
es
04
3
wh
er
e
the
de
pt
h
of
th
e
ti
ll
ov
er
bu
rd
en
ap
pr
oa
ch
es
10
0
cm.
At
the
su
bg
ro
up
le
vel
,
Se
ri
es
05
3
is
cl
as
si
fi
ed
as
an
Orthic Gray Brown Luvisol.
The
sur
fac
e h
ori
zon
(Ap
) o
f S
eri
es
053
is
sil
t l
oam
in
tex
tur
e a
nd
is
com
mon
ly
25-
30
cm
thi
ck.
The
re
ten
ds
to
be
som
ewh
at
les
s
cla
y
in
the
Ap
of
Ser
ies
053
(10
—15
%)
tha
n e
ith
er
of
Ser
ies
043
or
045
(15
—20
%).
All
thr
ee
ser
ies
hav
e
sur
fac
e
hor
izo
n
sil
t
con
ten
ts
of
55—
60%
wit
h
muc
h
of
the
sand fraction in the fine and very fine range.
Be
ne
at
h
the
Ap
is
a
li
gh
t
co
lo
re
d
la
ye
r
(Ae
)
th
at
sh
ow
s
ev
id
en
ce
of
elu
via
tio
n.
The
Ae
is
sil
t
loa
m
in
tex
tur
e
and
dis
con
tin
uou
s.
Mat
eri
al
lea
che
d
fro
m
the
Ae
hor
izo
n
has
acc
umu
lat
ed
in
the
und
erl
yin
g
Bt
hor
izo
n.
The
inc
rea
se
in
cla
y
in
the
Bt
pla
ces
it
in
the
cla
y
loa
m —
san
dy
cla
y
loa
m -
loa
m r
ang
e w
ith
the
san
d
con
ten
t b
ein
g
str
ong
ly
inf
lue
nce
d
by
the
dep
th
of
til
l
ove
rbu
rde
n.
The
sol
um
dep
th
(th
ick
nes
s
of
A
and
B
hor
izo
ns)
is
gen
era
lly
55-
70
cm.
A d
isc
ont
inu
ous
lay
er
of
rel
ati
vel
y
un
al
te
re
d
ti
ll
(Ck
ho
ri
zo
n)
ma
y
un
de
rl
ie
the
Bt
ho
ri
zo
n
wh
ic
h
is,
in
tur
n,
alw
ays
und
erl
ain
by
gla
cio
flu
via
l
mat
eri
al
tha
t
ran
ges
in
tex
tur
e
fro
m
gra
vel
ly
fin
e s
and
y l
oam
to
med
ium
san
d (
11
Ck)
.
Ser
ies
053
doe
s
not
cor
rel
ate
wel
l
wit
h
any
of
the
soi
l
ser
ies
previOusly established in Oxford County.
Ser
ies
053
on
les
s
tha
n
5%
slo
pe
is
pla
ced
wit
h
Gro
up
V
soi
ls
whe
re
the
pot
ent
ial
for
con
tri
but
ion
to
bot
h s
urf
ace
wat
er
and
gro
und
wat
er
is
low
.
Whe
re
slo
pes
exc
eed
5%,
Ser
ies
053
is
pla
ced
wit
h
Gro
up
I s
oil
s
-
tho
se
tha
t
hav
e h
igh
pot
ent
ial
for
con
tri
but
ion
to
sur
fac
e
wat
er
and
low
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
to
gr
ou
nd
wa
te
r.
Series 055
Se
ri
es
05
5
so
il
s
ar
e
im
pe
rf
ec
tl
y
dr
ai
ne
d
an
d
ha
ve
de
ve
lo
pe
d
in
ca
lc
ar
eo
us
lo
am
an
d
si
lt
lo
am
ti
ll
ov
er
ly
in
g
co
ar
se
te
xt
ur
ed
gl
ac
io
fl
uv
ia
l
ma
te
ri
al
at
50
—1
00
cm.
Th
e
so
il
s
of
Se
ri
es
05
5
oc
cu
py
lo
we
r
po
rt
io
ns
of
le
pe
s
in
ass
oci
ati
on
wit
h
Ser
ies
053
.
The
y
als
o
gra
de
int
o
Ser
ies
045
whe
re
the
dep
th
of
the
til
l o
ver
bur
den
app
roa
che
s
100
cm.
The
cla
ssi
fi—
cat
ion
of
Ser
ies
055
at
the
sub
gro
up
lev
el
is
Gle
yed
Ort
hic
Gra
y B
row
n
Luvisol.
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Series 055 soils show profile development very similar to that of
Series 053. Under virgin conditions, differences occur in the surface
horizon (Ah) which tends to be thicker and darker in Series 055. The Ae -
Bt sequence is not as strongly developed in the imperfectly drained soil
and reddish brown mottling is present in Series 055 in all horizons below
the surface.
Series 055 does not correlate well with any soil series previously
established in Oxford County.
Series 055 soils are GrOup II when considered for potential for
pollutant transfer. They have moderate potential for contribution to both
surface water and groundwater.
Series 056
Poorly drained soils developed in 50—100 cm of loam and silt loam till
over coarse textured glaciofluvial material are referred to as Series 056.
These soils occur in poorly drained depressions and old spillway channels
main
ly
in a
ssoc
iati
on w
ith
Seri
es 0
55.
Seri
es
056
grad
es i
nto
Seri
es 0
46
wher
e th
e de
pth
of t
he t
ill
over
burd
en a
ppro
ache
s 10
0 cm
. T
he t
axon
omic
cla
ssi
fic
ati
on
of
Ser
ies
056
at
the
sub
gro
up
lev
el
is
Ort
hic
Hum
ic
Gle
yso
l.
The
text
ure
of t
he s
urfa
ce h
oriz
on o
f Se
ries
056
is u
sual
ly s
ilt
loam
.
Acc
umu
lat
ion
of
col
luv
ium
fro
m u
ppe
r s
lop
es
and
the
slo
w r
ate
of
org
ani
c
mat
ter
dec
omp
osi
tio
n u
nde
r p
oor
dra
ina
ge
con
dit
ion
s m
ake
thi
s h
ori
zon
rel
ati
vel
y t
hic
k a
nd
dar
k.
The
und
erl
yin
g h
ori
zon
s s
how
sig
ns
of
red
uci
ng
con
dit
ion
s f
or
sig
nif
ica
nt
por
tio
ns
of
the
yea
r.
The
B h
ori
zon
may
be
sub
div
ide
d i
nto
two
or
mor
e h
ori
zon
s o
n t
he
bas
is
of
the
ext
ent
and
int
en—
sit
y o
f m
ott
lin
g.
Abo
ve
the
lit
hol
ogi
cal
dis
con
tin
uit
y,
soi
l t
ext
ure
s a
re
in
the
loa
m t
o s
ilt
loa
m r
ang
e,
but
cha
nge
to
gra
vel
ly
san
dy
loa
m o
r
med
ium
san
d b
elo
w t
he
dis
con
tin
uit
y.
Sol
um
dep
th
(th
ick
nes
s o
f‘A
and
B
horizons) is variable and can range between 50 and 100 cm.
Ser
ies
056
doe
s n
ot
cor
rel
ate
wel
l w
ith
any
of
the
soi
l s
eri
es
pre
—
viously established in Oxford County.
Ser
ies
056
is
pla
ced
wit
h
Gro
up
III
soi
ls
whe
n
con
sid
ere
d
for
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
The
se
soi
ls
hav
e h
igh
pot
ent
ial
for
con
tri
-
but
ion
s t
o g
rou
ndw
ate
r a
nd
low
pot
ent
ial
for
con
tri
but
ion
to
sur
fac
e w
ate
r.
Series 067
Se
ri
es
06
7
so
il
s
ar
e
fo
un
d
in
ve
ry
po
or
ly
dr
ai
ne
d
de
pr
es
si
on
s
th
at
we
re
fo
rm
er
ly
oc
cu
pi
ed
by
sh
al
lo
w
la
ke
s
an
d
po
nd
s.
Th
es
e
so
il
s
ar
e
co
m-
po
se
d
of
we
ll
hu
mi
fi
ed
or
ga
ni
c
ma
tt
er
de
ri
ve
d
fr
om
se
dg
es
,
mo
ss
es
,
le
af
litter and some coarse woody fragments from trees. The organic deposit
is
40-
160
cm
dee
p
and
is
und
erl
ain
by
cal
car
eou
s
cla
y
and
sil
ty
cla
y
ma
te
ri
al
of
gl
ac
io
la
cu
st
ri
ne
or
ig
in
.
A
th
in
la
ye
r
of
ma
rl
so
me
ti
me
s
occurs above the mineral contact. At the subgroup level, Series 067
49
 is
cla
ssi
fie
d a
s a
Ter
ric
Hum
iso
l.
Pre
vio
us
sur
vey
s h
ave
use
d t
he
ter
m
"muck" to describe all organic soils.
Ser
ies
067
is
pla
ced
wit
h G
rou
p I
soi
ls
whe
n c
ons
ide
red
for
pol
lut
ant
tr
an
sf
er
po
te
nt
ia
l.
Th
ey
ha
ve
lo
w
po
te
nt
ia
l
for
co
nt
ri
bu
ti
on
to
gr
ou
nd
—
wa
te
r
an
d
hi
gh
po
te
nt
ia
l
for
co
nt
ri
bu
ti
on
to
su
rf
ac
e
wa
te
r.
Series 077
Ser
ies
077
soi
ls
are
com
pos
ed
of
mor
e
tha
n
160
cm
of
wel
l
hum
ifi
ed
org
ani
c m
att
er
der
ive
d f
rom
sed
ges
, m
OSS
es,
lea
f l
itt
er
and
som
e c
oar
se
woo
dy
fra
gme
nts
fro
m
tre
es.
Lik
e
Ser
ies
067
,
the
se
soi
ls
occ
ur
in
ver
y
poo
rly
dra
ine
d d
epr
ess
ion
s f
orm
erl
y o
ccu
pie
d b
y s
hal
low
lak
es
and
pon
ds.
At
the
sub
gro
up
lev
el,
Ser
ies
077
is
cla
ssi
fie
d a
s a
Typ
ic
Hum
iso
l.
Pre
vio
us
sur
vey
s
hav
e
use
d
the
ter
m "
muc
k"
to
des
cri
be
all
org
ani
c
soi
ls.
Ser
ies
077
is
a G
rou
p
I s
oil
whe
n
con
sid
ere
d
for
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
Soi
ls
in
thi
s
gro
up
hav
e
low
pot
ent
ial
for
con
tri
but
ion
to
gro
und
wat
er
and
hig
h p
ote
nti
al
for
con
tri
but
ion
to
sur
fac
e w
ate
r.
Stream Course Complex (SC)
 
The
str
eam
cou
rse
com
ple
x i
s a
Mis
cel
lan
eou
s L
and
Typ
e
use
d t
o
de8
cri
be
lan
dsc
ape
s a
sso
cia
ted
wit
h p
res
ent
ly
act
ive
str
eam
s.
Bot
h t
he
flo
odp
lai
n a
nd
str
eam
ban
k a
re
inc
lud
ed
in
the
sam
e u
nit
bec
aus
e o
f m
ap
sca
le
lim
ita
tio
ns
and
bec
aus
e b
oth
com
pon
ent
s h
ave
the
sam
e p
ote
nti
al
for
pol
lut
ant
tra
nsf
er.
The
str
eam
ban
ks
con
sis
t o
f g
lac
ial
til
l s
imi
lar
to
tha
t o
f a
dja
cen
t m
app
ing
uni
ts.
The
flo
odp
lai
ns
are
mad
e u
p o
f w
ate
r-
wor
ked
til
ls
and
rec
ent
dep
osi
ts
of
all
uvi
um
lai
d d
own
mai
nly
dur
ing
spring flooding.
The
lan
d t
ype
is
pla
ced
wit
h G
rou
p I
soi
ls
whe
n c
ons
ide
red
for
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
The
y h
ave
hig
h p
ote
nti
al
for
con
tri
but
ion
to
sur
fac
e w
ate
r a
nd
low
pot
ent
ial
for
con
tri
but
ion
to
gro
und
wat
er.
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SUBWATERSHED AG~10 (SMITHVILLE CREEK)*
 
Sub
wat
ers
hed
AG—
lO
is
the
upp
er
por
tio
n o
f t
he
dra
ina
ge
bas
in
of
Smi
thv
ill
e
Cre
ek
whi
ch
dra
ins
int
o
Lak
e O
nta
rio
via
Twe
nty
Mil
e
Cre
ek.
The
302
5 h
a
stu
dy
are
a
is
app
rox
ima
tel
y
15
km
sou
th
of
Gri
msb
y
(Fi
g
6)
nea
r
the
tow
n o
f
Smi
thv
ill
e.
AG—
lO
lie
s
ent
ire
ly
wit
hin
the
bou
nda
rie
s
of
the
old
Lin
col
n
Cou
nty
whi
ch
is
now
par
t
of
the
Reg
ion
al
Mun
ici
pal
ity
of
Nia
gar
a.
AG—
lO
is
rep
res
ent
ati
ve
of
low
int
ens
ity
agr
icu
ltu
re
fou
nd
in
the
Reg
ion
al
Mun
ici
pal
iti
es
of
Hal
dim
and
—No
rfo
lk
(ea
ste
rn
par
t);
Nia
gar
a
(ce
ntr
al)
and
Ham
ilt
on—
Wen
two
rth
(so
uth
ern
par
t).
The
maj
or
cro
ps
gro
wn
are
cor
n,
hay
,
pas
tur
e a
nd
sma
ll
gra
ins
.
Hog
s
and
pou
ltr
y
are
the
mai
n
liv
est
ock
ent
erp
ris
es,
alt
hou
gh
som
e
bee
f
and
dai
ry
ope
rat
ion
s
are
als
o
pre
sen
t.
The
re
are
als
o
loc
al
are
as
of
fru
it
and
veg
eta
ble
pro
duc
tio
n.
Th
e
so
il
s
ar
e
do
mi
na
nt
ly
ve
ry
fi
ne
cl
ay
ey
wi
th
de
ns
e
B
ho
ri
zo
ns
.
Thu
s,
the
CLI
agr
icu
ltu
ral
cap
abi
lit
y
is
mai
nly
2D.
The
poo
rly
dra
ine
d
cla
yey
soi
ls
in
the
reg
ion
are
mai
nly
Cla
ss
3w.
Bedrock Geology
AG
-l
O
is
un
de
rl
ai
n
by
do
lo
mi
te
s
of
th
e
Gu
el
ph
an
d
Am
ab
el
-L
oc
kp
or
t
Fo
rm
at
io
ns
(O
nt
ar
io
Di
vi
si
on
of
Mi
ne
s,
19
72
).
Th
er
e
ar
e
no
ou
tc
ro
pp
in
gs
of
be
dr
oc
k
wi
th
in
th
e
st
ud
y
ar
ea
.
Re
d
sh
al
es
of
th
e
Qu
ee
ns
to
n
Fo
rm
at
io
n
ou
tc
ro
p
be
lo
w
th
e
Ni
ag
ar
a
Es
ca
rp
me
nt
ap
pr
ox
im
at
el
y
15
km
to
th
e
no
rt
h
of
Sm
it
hv
il
le
.
Fr
ag
me
nt
s
of
th
is
re
d
sh
al
e
ar
e
co
mm
on
ly
fo
un
d
in
th
e
surficial material of AG—lO.
Surficial Geology
Su
bw
at
er
sh
ed
AG
—l
O
is
pa
rt
of
th
e
Ha
ld
im
an
d
Cl
ay
Pl
ai
n
wh
ic
h
li
es
be
tw
ee
n
th
e
Ni
ag
ar
a
Es
ca
rp
me
nt
an
d
La
ke
Er
ie
.
Ch
ap
ma
n
an
d
Pu
tn
am
(1
96
6)
de
sc
ri
be
th
e
no
rt
he
rn
se
ct
or
of
th
e
re
gi
on
as
co
mp
os
ed
of
lo
w
mo
ra
ni
c
ri
dg
es
wh
il
e
th
e
so
ut
he
rn
pa
rt
ha
s
ty
pi
ca
l
la
ke
pl
ai
n
fe
at
ur
es
.
In
te
r—
ve
ni
ng
be
tw
ee
n
th
e
tw
o
ar
ea
s
is
a
'c
on
fu
se
d
in
te
rm
ix
tu
re
of
st
ra
ti
fi
ed
clay and till'.
Fe
en
st
ra
(1
97
5)
de
sc
ri
be
s
th
e
ar
ea
oc
cu
pi
ed
by
AG
—l
O
as
gl
ac
io
-
la
cu
st
ri
ne
in
te
rs
tr
at
if
ie
d
cl
ay
an
d
si
lt
ov
er
la
in
by
a
si
lt
y
ve
ne
er
.
Wi
ck
lu
nd
an
d
Ma
tt
he
ws
(1
96
3)
ta
ke
an
op
po
si
ng
vi
ew
po
in
t,
de
sc
ri
bi
ng
th
e
su
rf
ic
ia
l
ma
te
ri
al
s
as
la
ke
la
id
se
di
me
nt
wh
ic
h
ha
s
su
bs
eq
ue
nt
ly
be
en
tr
an
sp
or
te
d
by
gl
ac
ie
r
ic
e.
Th
e
la
tt
er
vi
ew
po
in
t
is
su
pp
or
te
d
by
th
e
la
ck
of
va
rv
in
g
in
th
e
ma
te
ri
al
,
th
e
ab
se
nc
e
of
sh
or
el
in
e
fe
at
ur
es
,
th
e
pr
es
en
ce
of
su
br
Ou
nd
ed
ch
ip
s
of
Qu
ee
ns
to
n
sh
al
e
fr
om
be
lo
w
th
e
Ni
ag
ar
a
Es
ca
rp
me
nt
an
d
by
th
e
pr
es
en
ce
of
so
me
an
gu
la
r
gr
av
el
an
d
th
e
oc
ca
si
on
al
cobble.
*T
hi
s
cr
ee
k
ha
s
no
of
fi
ci
al
na
me
.
Fo
r
co
nv
en
ie
nc
e
in
th
is
re
po
rt
,
th
e
stream has been called 'Smithville Creek' after the town located nearby.
Oth
er
inv
est
iga
tor
s h
ave
use
d "
Nor
th
Cre
ek
- t
rib
uta
ry
of
Twe
nty
Mil
e C
ree
k"
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Fig. 6: Location of AG-10
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TABLE ll — Soil Series of AG—lO
Particle
Size Clas
s
or
Lan
d T
ype
Soi
l
Ser
ies
or Land Type
Slope/
StonineSS
Phases
Area
.
_
_
m
He
ct
ar
es
 
Pollutant
Transfer
Pote
ntia
l
Agr
icu
ltu
ral
Ca
pa
bi
li
ty
fine
claye
y
fine a
nd ver
y
fine
claye
y
strea
m cou
rse
compl
ex
.253
255
256
26
4
265
266
SC
C
O
b
0
B
0
C0
b0
C
O
00
b
0
B0
C0
b0
B
0
3
O
1
0
3
0
3
O
2
5
33
5
145
98
0
5
0
220
955
4
5
170
l
l
3
2
H
H
H
H
>
H
H
H
H
H
>
>
H
2D
2D
2D
2D
3w
2
D
2%
2D
2D
2D
3w
3w
va
ri
ab
le
 Fo
r
th
e
re
as
on
s
me
nt
io
ne
d
ab
ov
e,
th
e
do
mi
na
nt
so
il
pa
re
nt
ma
te
ri
al
in
A
G
—l
O
ha
s
b
e
e
n
r
e
f
e
r
r
e
d
to
as
g
l
a
c
i
a
l
ti
ll
in
th
is
re
po
rt
.
F
ur
t
h
e
r
ga
in
s
an
d
lo
ss
es
st
ud
ie
s
ar
e
r
e
q
ui
r
e
d
to
de
ci
de
th
e
q
ue
s
t
i
o
n
of
w
h
e
t
h
e
r
th
e
s
i
l
t
y
c
l
a
y
l
o
a
m
s
u
r
f
a
c
e
t
e
x
t
u
r
e
s
in
th
e
a
r
e
a
a
r
e
r
e
l
a
t
e
d
to
p
e
d
o
g
e
n
i
c
p
r
o
c
e
s
s
e
s
or
to
g
l
a
c
i
o
l
a
c
u
s
t
r
i
n
e
o
v
e
r
b
u
r
d
e
n
s
.
P
r
e
vi
o
us
w
o
r
k
ha
s
i
n
d
i
c
a
t
e
d
th
at
o
v
e
r
b
u
r
d
e
n
s
a
r
e
c
o
m
m
o
n
on
t
h
e
s
e
s
o
i
l
s
(
M
a
t
t
h
e
w
et
al
,
1
9
5
5
)
.
D
i
s
t
r
i
b
ut
i
o
n
of
So
il
s
in
A
G
—l
O
A
p
p
r
o
x
i
m
a
t
e
l
y
90
%
of
A
G
—l
O
is
ma
de
up
of
fi
ne
a
n
d
ve
r
y
fi
ne
c
l
a
ye
y
so
il
s
(T
ab
le
ll
).
Th
e
re
ma
in
de
r
is
ei
th
er
pa
rt
of
a
st
re
am
co
ur
se
co
mp
le
x
or
ha
s
a
fi
ne
lo
am
y
un
de
rb
ur
de
n.
Tw
o-
th
ir
ds
of
th
e
so
il
s
ar
e
Gr
ou
p
I
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l
an
d
th
e
re
ma
in
de
r
fa
ll
in
to
Gr
ou
p
V
(T
ab
le
12
).
TA
BL
E
12
—
Po
ll
ut
an
t
Tr
an
sf
er
Po
te
nt
ia
l
of
th
e
So
il
s
of
AG
—l
O
Gr
ou
p
He
ct
ar
es
Z
I
20
00
66
V
10
25
é
ﬁ
To
ta
l
30
25
10
0
54
 
Generalized Soil Series Descriptions
 
Series 253
Series 253 includes all well drained soils that have developed from
calc
areo
us g
rayi
sh b
rown
clay
till
over
lyin
g ol
ive
brOW
n si
lty
Clay
loam
and silt loam at 50-100 cm. These soils occur on the upper and inter-
med
iat
e p
ort
ion
s o
f 0
.5-
5%
slo
pes
mai
nly
in
ass
oci
ati
on
wit
h S
eri
es
255.
Seri
es 2
53 g
rade
s i
nto
Seri
es 2
64 a
s th
e si
lty
unde
rbur
den
disa
ppea
rs.
At
the
subg
roup
leve
l,
Seri
es 2
53 i
s cl
assi
fied
as a
n Or
thic
Gray
Brow
n
Luvisol.
The surface horizon (Ap) is generally 15-20 cm in thickness and silty
cla
y l
oam
in
tex
tur
e.
Loc
all
y,
sil
ty
cla
ys
or
sil
t l
oam
s m
ay
be
enc
oun
ter
ed.
The
Ap
is
und
erl
ain
by
a z
one
of
elu
via
tio
n,
the
Ae
hor
izo
n,
whi
ch
is
gen
era
lly
sil
ty
cla
y l
oam
in
tex
tur
e.
Wea
the
rin
g p
rod
uct
s f
rom
the
upp
er
por
tio
n o
f t
he
pro
fil
e h
ave
acc
umu
lat
ed
bel
ow
the
Ae
in
the
Bt
hor
izo
n.
The
Bt
is
hea
vy
cla
y t
o s
ilt
y c
lay
in
tex
tur
e a
nd
has
a s
tro
ng
pri
sma
tic
str
uct
ure
whi
ch
bre
aks
rea
dil
y i
nto
ang
ula
r b
loc
ky
ped
s.
The
ped
s a
re
coa
ted
wit
h
org
ani
c
mat
ter
and
cla
y
ski
ns
giv
ing
the
m a
dar
k
gra
yis
h
bro
wn
exp
ed
col
or.
The
dep
th
to
fre
e
car
bon
ate
s
is
gen
era
lly
55-
70
cm
dep
end
ing
mai
nly
on
the
dep
th
to
the
und
erl
yin
g s
ilt
y c
lay
loa
m.
Ser
ies
253
doe
s n
ot
cor
rel
ate
wel
l w
ith
any
pre
vio
usl
y e
sta
bli
she
d
soil series.
Se
ri
es
25
3
is
a
Gr
ou
p
I
so
il
wh
en
co
ns
id
er
ed
for
po
ll
ut
an
t
tr
an
sf
er
pot
ent
ial
.
The
se
soi
ls
hav
e
low
pot
ent
ial
to
con
tri
but
e
to
gro
und
wat
er
an
d
hi
gh
po
te
nt
ia
l
to
co
nt
ri
bu
te
to
su
rf
ac
e
wa
te
r
sy
st
em
s.
Series 255
Se
ri
es
25
5
in
cl
ud
es
al
l
im
pe
rf
ec
tl
y
dr
ai
ne
d
so
il
s
th
at
ha
ve
de
ve
lo
pe
d
fr
om
ca
lc
ar
eo
us
gr
ay
is
h
br
ow
n
cl
ay
ov
er
ly
in
g
ol
iv
e
br
ow
n
si
lt
y
cl
ay
lo
am
an
d
si
lt
lo
am
at
50
-1
00
cm.
Th
es
e
so
il
s
oc
cu
r
on
the
lo
we
r
po
rt
io
ns
of
2-
5%
sl
op
es
in
as
so
ci
at
io
n
wi
th
Se
ri
es
25
3
an
d
on
the
up
pe
r
po
rt
io
ns
of
0.
5—
2%
sl
op
es
in
as
so
ci
at
io
n
wi
th
Se
ri
es
256
.
Se
ri
es
255
so
il
s
gr
ad
e
in
to
Ser
ies
265
soi
ls
as
the
sil
ty
und
erb
urd
en
thi
ns
out
or
dip
s
mor
e
tha
n
100 cm below the surface.
Th
e
su
rf
ac
e
ho
ri
zo
n
is
15
-2
0
cm
in
th
ic
kn
es
s
an
d
is
sl
ig
ht
ly
da
rk
er
th
an
th
at
of
Se
ri
es
25
3
be
ca
us
e
of
th
e
sl
ow
er
ra
te
of
or
ga
ni
c
ma
tt
er
de
co
mp
os
it
io
n
un
de
r
im
pe
rf
ec
tl
y
dr
ai
ne
d
co
nd
it
io
ns
.
Th
e
ne
xt
un
de
rl
yi
ng
ho
ri
zo
n,
the
Ae
gj
is
su
bj
ec
t
to
pe
ri
od
ic
re
du
ci
ng
co
nd
it
io
ns
as
we
ll
as
be
in
g
a
zo
ne
of
el
uv
ia
ti
on
.
Th
e
cl
ay
th
at
ha
s
be
en
le
ac
he
d
fr
om
th
e
up
pe
r
po
rt
io
n
of
th
e
pr
of
il
e
ha
s
ac
cu
mu
la
te
d
in
th
e
ne
xt
un
de
rl
yi
ng
ho
ri
zo
n,
th
e
Bt
gj
.
Th
e
B
ho
ri
zo
n
is
ge
ne
ra
ll
y
si
lt
y
cl
ay
to
cl
ay
in
te
xt
ur
e
an
d
di
sp
la
ys
a
pr
is
ma
ti
c
st
ru
ct
ur
e.
Th
e
pr
is
ms
ea
si
ly
br
ea
k
to an angular blocky arrangement.
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 Se
ri
es
25
5
do
es
no
t
co
rr
el
at
e
we
ll
wi
th
an
y
pr
ec
io
us
ly
na
me
d
so
il
series.
Se
ri
es
25
5
so
il
s
ar
e
Gr
ou
p
I
so
il
s
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
es
e
so
il
s
ha
ve
hi
gh
po
te
nt
ia
l
to
co
nt
ri
bu
te
to
su
rf
ac
e
wa
te
r
sy
st
em
s,
bu
t
lo
wp
ot
en
ti
al
to
co
nt
ri
bu
te
to
gr
ou
nd
wa
te
r
systems.
Series 256
Po
or
ly
dr
ai
ne
d
so
il
s
de
ve
lo
pe
d
fr
om
ca
lc
ar
eo
us
cl
ay
to
si
lt
y
cl
ay
ma
te
ri
al
s
ov
er
si
lt
y
cl
ay
lo
am
ma
te
ri
al
s
ar
e
gr
ou
pe
d
in
to
Se
ri
es
25
6.
Th
es
e
so
il
s
oc
cu
r
on
0.
5—
2%
sl
op
es
ge
ne
ra
ll
y
in
as
so
ci
at
io
n
wi
th
Se
ri
es
255
.
At
th
e
su
bg
ro
up
le
ve
l
Se
ri
es
256
is
cl
as
si
fi
ed
as
an
Or
th
ic
Hu
mi
c
Gleysol.
Th
e
su
rf
ac
e
ho
ri
zo
n
(Ap
)
is
ge
ne
ra
ll
y
si
lt
y
cl
ay
lo
am
in
te
xt
ur
e
al
th
ou
gh
so
me
si
lt
lo
am
s
an
d
si
lt
y
cl
ay
s
we
re
en
co
un
te
re
d.
A
hi
gh
ly
mo
tt
le
d
zo
ne
,
th
e
Bg
ho
ri
zo
n,
un
de
rl
ie
s
th
e
Ap
.
Wh
er
e
ti
le
dr
ai
na
ge
is
ab
se
nt
,
th
is
ho
ri
zo
n
an
d
al
l
ho
ri
zo
ns
be
ne
at
h
ar
e
sa
tu
ra
te
d
wi
th
wa
te
r
fo
r
si
gn
if
ic
an
t
po
rt
io
ns
of
th
e
gr
ow
in
g
se
as
on
.
Th
e
te
xt
ur
e
of
th
e
Bg
is
ge
ne
ra
ll
y
cl
ay
to
si
lt
y
cl
ay
bu
t
he
av
y
cl
ay
s
we
re
en
co
un
te
re
d.
Th
e
de
pt
h
to
fr
ee
ca
rb
on
at
es
is
45
—6
0
cm
,
wh
ic
h
co
mm
on
ly
co
in
ci
de
s
wi
th
th
e
si
lt
y
cl
ay
loam II Ckg horizon.
Se
ri
es
25
6
do
es
no
t
co
rr
el
at
e
we
ll
wi
th
an
y
pr
eV
iO
us
ly
na
me
d
so
il
series.
Se
ri
es
256
is
a
Gr
ou
p
V
so
il
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
pot
ent
ial
.
The
se
soi
ls
hav
e
hig
hp
ote
nti
al
to
con
tri
but
e
to
bot
h
sur
fac
e
water and groundwater systems.
Series 264
Ser
ies
264
inc
lud
es
all
mod
era
tel
y w
ell
dra
ine
d s
oil
s d
eve
lop
ed
fro
m
cal
car
eou
s c
lay
to
sil
ty
cla
y g
lac
ial
til
l i
n A
G—l
O.
The
se
soi
ls
occ
ur
on
the
upp
er
and
int
erm
edi
ate
por
tio
ns
of
sim
ple
2—5
Z s
lop
es
in
ass
oci
ati
on
wit
h S
eri
es
265
.
Whe
re
the
top
ogr
aph
y b
eco
mes
mor
e c
omp
lex
,
Ser
ies
264
occ
urs
on
2-5
Z
slo
pes
in
ass
oci
ati
on
wit
h
Ser
ies
266
in
dep
res
sio
nal
are
as.
At
the
sub
gro
up
lev
el,
Ser
ies
264
is
an
Ort
hic
Gra
y
Bro
wn
Luv
iso
l.
The
sur
fac
e h
ori
zon
(Ap
)
of
Ser
ies
264
soi
ls
is
gen
era
lly
sil
ty
cla
y
lo
am
in
te
xt
ur
e
an
d
ab
ou
t
15
cm
thi
ck.
Er
od
ed
kn
ol
ls
ar
e
of
te
n
si
lt
y
cl
ay
and
hea
vy
cla
y
at
the
sur
fac
e b
eca
use
of
the
inc
orp
ora
tio
n
of
B h
ori
zon
mat
eri
al
int
o
the
plo
w
lay
er.
The
Ae
hor
izo
n,
a
zon
e
of
elu
via
tio
n,
is
mo
st
co
mm
on
ly
si
lt
y
cl
ay
lo
am
an
d
ha
s
fa
in
t
to
di
st
in
ct
mo
tt
li
ng
at
its
base.
The Bt horizon has thick clay skins on ped surfaces due to the
accumulation of clay in this zone. Textures vary from silty clay to heavy
56
 clay, but the structure is always a strong prismatic arrangement. The
prisms readily breakdown to a strong angular blocky structure.
The calcareous Ck horizon is gray to dark grayish brown in color and
occurs at a depth of 45-55 cm from the surface. Where severe erosion has
occurred, the depth is somewhat shallower. Prismatic structure and clay to
silty clay to heavy clay textures are typical of this material.
Series 264 does not correlate with any previOusly named soil series.
Series 264 is a Group I soil when considered for pollutant transfer
potential. This group has high potential to contribute to surface water
and low potential to contribute to groundwater systems.
Series 265
Series 265 soils are imperfectly drained and have developed from clay
to silty clay glacial till. Similar material gave rise to Series 264 and
266 soils under different drainage conditions. Series 265 occurs on the
lower portions of 2—5% slopes in association with Series 264 and on the
upper portions of 0.5—ZZ slopes in association with Series 266. At the
subgroup level, Series 265 is classified as a Gleyed Orthic Gray Brown
Luvisol.
The Ap of Series 265 is most commonly 15 cm thick and ranges in tex-
ture from silt loam to silty clay but silty clay loam is most common. The
underlying horizon, the Aegj, is highly mottled due to watertables perched
on the B horizon. On lower slopepositions iron and manganese concretions
are abundant in the Aegj and some have been incorporated into the plow
layer. This accounts for the high oxalate and pyrophosphate extractable
iron found in the surface horizons of some of these soils.
The Btgj horizon shows evidence of clay accumulation and also some
mottling indicative of periodic reducing conditions. The texture of this
horizon ranges from silty clay to heavy clay and the primary structure is
prismatic. The prisms easily break down to an angular blocky arrangement
when disturbed.
The solum thickness (depth of A and B horizons) is 45-55 cm. At this
point, the gray calcareous Ckgj horizon begins. Its texture ranges from
silty clay to heavy clay. The structure is again prismatic, but slightly
less well developed than that of the B horizon. The prisms readily break
down into an angular blocky arrangement slightly coarser and weaker than
found in the B horizon. I
Ser
ies
265
cor
rel
ate
s w
ith
the
Hal
dim
and
Ser
ies
as
est
abl
ish
ed
in
Lincoln County.
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Se
ri
es
26
5
is
a
Gr
ou
p
I
so
il
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
It
ha
s
hi
gh
po
te
nt
ia
l
to
co
nt
ri
bu
te
to
Su
rf
ac
e
wa
te
r
sy
st
em
s
an
d
lo
w
po
te
nt
ia
l
to
co
nt
ri
bu
te
to
gr
ou
nd
wa
te
r
sy
st
em
s.
Series 266
Th
e
so
il
s
of
Se
ri
es
26
6
ha
ve
de
ve
lo
pe
d
fr
om
po
or
ly
dr
ai
ne
d
ca
lc
ar
eo
us
cl
ay
to
si
lt
y
cl
ay
to
he
av
y
cl
ay
ma
te
ri
al
s
fo
un
d
in
AG
-l
O.
Si
mi
la
r
ma
te
ri
al
ga
ve
ri
se
to
Se
ri
es
26
4
an
d
26
5
in
be
tt
er
dr
ai
ne
d
lo
ca
ti
on
s.
Se
ri
es
26
6
so
il
s
oc
cu
r
in
de
pr
es
si
on
al
ar
ea
s
in
as
so
ci
at
io
n
wi
th
Se
ri
es
26
4
an
d
26
5.
Du
e
to
th
ei
r
to
po
gr
ap
hi
c
po
si
ti
on
,
Se
ri
es
26
6
so
il
s
ha
ve
re
ce
iv
ed
co
ll
u—
vi
um
fr
om
up
pe
r
sl
op
e
po
si
ti
on
s
an
d
we
re
th
e
si
te
s
of
sh
al
lo
w
po
nd
in
g
fr
om
ti
me
to
ti
me
du
ri
ng
th
ei
r
de
ve
lo
pm
en
t.
Se
ri
es
26
6
ar
e
cl
as
si
fi
ed
as
Or
th
ic
Hu
mi
c
Gl
ey
so
ls
at
th
e
su
bg
ro
up
le
ve
l.
Th
e
Ap
ho
ri
zo
n
is
us
ua
ll
y
15
cm
th
ic
k
ex
ce
pt
wh
en
ac
ce
le
ra
te
d
er
os
io
n
ha
s
oc
cu
rr
ed
on
th
e
su
rr
ou
nd
in
g
sl
op
es
.
In
th
es
e
ca
se
s,
th
er
e
ma
y
be
a
co
ll
uv
ia
l
la
ye
r
as
de
ep
as
30
-6
0
cm
ov
er
th
e
or
ig
in
al
su
rf
ac
e.
Th
e
mo
st
co
mm
on
su
rf
ac
e
te
xt
ur
e
is
si
lt
y
cl
ay
lo
am
to
si
lt
y
cl
ay
al
th
ou
gh
so
me
si
lt
loam Surfaces do occur.
Th
e
hi
gh
ly
mo
tt
le
d
Bg
ho
ri
zo
n
un
de
rl
ie
s
th
e
Ap
.
It
is
ge
ne
ra
ll
y
25
-
50
cm
in
th
ic
kn
es
s,
si
lt
y
cl
ay
to
cl
ay
in
te
xt
ur
e
an
d
di
sp
la
ys
th
e
pr
is
-
ma
ti
c
st
ru
ct
ur
e
co
mm
on
to
Se
ri
es
26
5
an
d
26
4.
Th
e
co
lu
mn
s
br
ea
k
re
ad
il
y
to
an
an
gu
la
r
bl
oc
ky
ar
ra
ng
em
en
t
wh
en
di
st
ur
be
d.
Fr
ee
ca
rb
on
at
es
in
di
ca
ti
ve
of
th
e
Ck
g
ho
ri
zo
n
be
gi
n
at
35
-6
0
cm
be
ne
at
h
th
e
su
rf
ac
e.
Ex
te
ns
iv
e
br
ig
ht
co
lo
re
d
mo
tt
li
ng
is
pr
es
en
t,
in
di
—
ca
ti
ng
re
du
ci
ng
co
nd
it
io
ns
th
ro
ug
ho
ut
si
gn
if
ic
an
t
po
rt
io
ns
of
th
e
ye
ar
.
Th
e
te
xt
ur
e
ra
ng
es
fr
om
si
lt
y
cl
ay
to
he
av
y
cl
ay
an
d
th
e
pr
im
ar
y
st
ru
ct
ur
e
is
aga
in
pri
sma
tic
bre
aki
ng
to
ang
ula
r
blo
cky
.
Se
ri
es
26
6
co
rr
el
at
es
wi
th
the
Li
nc
ol
n
Se
ri
es
as
es
ta
bl
is
he
d
in
Lincoln County.
Ser
ies
266
is
a G
rou
p
V
soi
l w
hen
con
sid
ere
d
for
pol
lut
ant
tra
nsf
er
pot
ent
ial
.
The
se
soi
ls
hav
e
hig
h
pot
ent
ial
to
tra
nsm
it
pol
lut
ant
s
to
both surface water and groundwater.
Stream Course Complex (SC)
The
str
eam
c0u
rse
com
ple
x i
s
a M
isc
ell
ane
ous
Lan
dTy
pe
use
d
to
de
sc
ri
be
la
nd
sc
ap
es
as
so
ci
at
ed
wi
th
pr
es
en
tl
y
ac
ti
ve
st
re
am
s.
Bo
th
th
e
fl
oo
dp
la
in
an
d
st
re
am
ba
nk
s
ar
e
in
cl
ud
ed
in
th
e
sa
me
ma
pp
in
g
un
it
be
ca
us
e
of
ma
p
sc
al
e
li
mi
ta
ti
on
s.
Th
e
wi
dt
h
of
th
e
un
it
ma
y
be
ex
ag
ge
ra
te
d
on
ce
rt
ai
n
po
rt
io
ns
of
th
e
ma
p
to
de
pi
ct
co
nt
in
ui
ty
an
d
to
si
mp
li
fy
th
e
insertion of map edits.
Thi
s l
and
typ
e i
s G
rou
p I
whe
n c
ons
ide
red
for
pol
lut
ant
tra
nsf
er
potential. Group I soils have high potential to contribute to surface
water but low potential to contribute to groundwater systems.
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 SUBWATERSHED AG-l3 (HILLMAN CREEK)
Subwatershed AG-13 is drained by the headwaters of the west branch of
Hillman Creek which flows into Lake Erie. The study area consists of 1990
ha directly to the north of Leamington in Essex County (Fig 7).
AG-lB is representative of a number of small areas in Southern Ontario
where orchard and horticultural crops are dominant. Greenhouse crops and
field crops including corn, tobacco, soybeans and potatoes are also common
in AG-l3. There is only one livestock enterprise within the subwatershed -
a small dairy farm in the northwestern sector. Urban pressure, mainly in
the form of rural non-farm strip development, is increasing within the
boundaries of AG—l3.
The soils in the area are mainly imperfectly to poorly drained and
medium to coarse textured. The imperfectly drained medium textured soils
are CLI Class 1 for agriculture, while the sandy soils have slight fer—
tility limitations (Class 2F). The poorly drained medium textured soils
are Class 3w (wetness) and poorly drained sandy soils are 4w. Small amounts
of poorly drained fine textured soils occur near the centre of the study
area. These soils are Class 2w-
Bedrock Geology
Subwatershed AG—l3 is underlain by the Detroit River Formation and
the Dundee Formation, both of which belong to the Devonian Period (Ontario
Division of Mines, 1972). The Detroit River Group is the oldest and under—
lies the souteastern portion of the watershed. It consists of dolomite
and limestone with some gypsum and chert while the Dundee Formation is
light brown, limestone with some chert and usually with basal sandstone
(Martini, Protz and Chesworth, 1970). Neither of these formations outcrop
within the study area.
Surficial Geology
Subwatershed AG—l3 is located in an area where broadaprons of glacio-
lacustrine gravel, sand and silt interrupt the continuity of the St. Clair
Clay Plain (Chapman and Putnam, 1966). Units that have previously been
identified within the watershed boundary include glaciolacustrine gravel,
medi
um s
and,
inte
rbed
ded
silt
and
clay
, me
dium
sand
over
lyin
g si
lt a
nd c
lay,
as w
ell
as a
fine
text
ured
glac
ial
till
whic
h is
occa
sion
ally
over
lain
by
thi
n d
epo
sit
s o
f m
edi
um
san
d (
Vag
ner
s,
197
2).
The
se
uni
ts
com
pri
se
the
basi
c so
il p
aren
t ma
teri
al s
epar
atio
ns
for
the
pres
ent
surv
ey.
The
exce
p-
tio
n i
s t
hat
Vag
ner
s'
sil
t a
nd
cla
y u
nit
is
bet
ter
des
cri
bed
as
lam
ina
ted
sil
t a
nd
ver
y f
ine
san
d w
ith
in
the
stu
dy
area
.
A s
mal
l d
epo
sit
of
sha
llo
w,
well humified organic material was identified in association with the
beach ridge that forms the western boundary of the subwatershed.
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O
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Fig. 7: Location of AG-13
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1
TABLE 13 - Soil Series of AG-13
Particle
Size
Class
or
Land
Type
loamy-
skelet
al
coarse
loamy
s
a
n
d
y
coarse
loamy
coarse
loamy
over f
ine lo
amy
fine clayey
organic
str
eam
cou
rse
com
ple
x
distur
bed la
nd
Soil
Series
or
Land
Type
083
093
095
096
10
3
105
106
1
1
5
11
53
116
125
126
13
6
147
SC
D
L
Slope/
Stoniness Phases
C
0
B
0
BO
B
0
B0
B
O
B0
B0
BO
A
0
B
0
B0
BO
A
0
BO
Area
 
Hectares Z
4
0
6
O
8
5
3
0
25
3
6
0
115
265
250
1
0
27
5
4
5
2
0
190
<5
215
<5
M
1
3
1
3
<1
1
4
10
<1
11
<1
Pollutant Transfer
Po
te
nt
ia
l
Agricultural
Capab
ility
III 2g
III
2S
III
21:
11
1
4w
III
2M
111 2F
II
I
4w
II 1
11
1
v
3w
v
3w
1v 2F
IV Aw
I
unclassif
ied
I
variable
III
unclassified
 
 Mu
ch
of
th
e
ea
st
er
n
se
ct
or
of
th
e
st
ud
y
ar
ea
wa
s
pr
ev
io
us
ly
re
po
rt
ed
to
co
ns
is
t
of
0.
9—
1.
8
me
te
rs
(3
—6
fe
et
)
of
sa
nd
y
lo
am
ma
te
ri
al
ov
er
ly
in
g
fi
ne
te
xt
ur
ed
gl
ac
ia
l
ti
ll
(R
ic
ha
rd
s,
Ca
ld
we
ll
an
d
Mo
rw
ic
k,
19
49
).
Al
th
ou
gh
pr
es
en
t
da
y
so
il
su
rv
ey
s
us
ua
ll
y
do
no
t
at
te
mp
t
to
de
sc
ri
be
ma
te
ri
al
s
to
a
de
pt
h
gr
ea
te
r
th
an
on
e
me
te
r,
nu
me
ro
us
bo
ri
ng
s
we
re
ma
de
to
a
de
pt
h
of
tw
o
me
te
rs
wh
er
e
it
wa
s
su
sp
ec
te
d
th
at
th
e
ti
ll
wa
s
ne
ar
th
e
su
rf
ac
e.
On
ly
in
is
ol
at
ed
ca
se
s
wa
s
3
ti
ll
co
nt
ac
t
fo
un
d
ab
ov
e
tw
o
me
te
rs
al
th
ou
gh
th
e
si
lt
co
nt
en
t
us
ua
ll
y
in
cr
ea
se
d
wi
th
de
pt
h.
Distribution of Soils in AG—13
Ta
bl
e
13
sh
ow
s
th
e
pa
rt
ic
le
si
ze
cl
as
se
s,
sl
op
e
an
d
st
on
in
es
s
ph
as
es
,
ar
ea
l
ex
te
nt
an
d
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l
of
th
e
so
il
se
ri
es
re
co
gn
iz
ed
in
AG
—1
3.
Th
e
ma
jo
ri
ty
of
so
il
s
in
th
e
st
ud
y
ar
ea
be
lo
ng
ei
th
er
to
th
e
sa
nd
y
or
co
ar
se
lo
am
y
fa
mi
ly
gr
ou
pi
ng
s.
Na
tu
ra
l
dr
ai
na
ge
is
ma
in
ly
im
pe
rf
ec
t
an
d
po
or
ow
in
g
to
th
e
ge
ne
ra
l
fl
at
ne
ss
of
th
e
te
rr
ai
n.
Ta
bl
e
14
sh
ow
s
th
at
mo
st
of
th
e
so
il
s
in
th
e
su
bw
at
er
sh
ed
fa
ll
in
to
Gr
ou
p
II,
II
I
an
d
V
wh
en
co
ns
id
er
ed
for
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
e
Gr
Ou
p
I s
oi
ls
co
mp
ri
si
ng
11
%
of
the
ar
ea
ar
e
as
so
ci
at
ed
wi
th
ar
ea
s
immediately adjacent to stream courses.
TA
BL
E
14
-
Po
ll
ut
an
t
Tr
an
sf
er
Po
te
nt
ia
l
of
th
e
So
il
s
of
AG
—l
3
Gr
ou
p
He
ct
ar
es
Z
I 215 11
II 515 '26
III 720 36
IV 65 3
V 475 24
Total 1900 100
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 Generalized Soil Series Descriptions
Series 083
Series
083
consists
of
well-drained
soils
that
have
developed
on
gravel
and
gravelly
sand
deposited
as
beach
ridges.
These
soils
occur
on
the
upper
and
intermediate
portions
of
2—5
slopes
in
the
extreme
north—western
sector
of
Hillman
Creek
Watershed.
Series
083
soils
are
often
associated
with
shallow
organic
soils
(Terric
Humisols)
which
develop
as
a
result
of
seepage
on
the
lower
and
toe
slope
positions
of
the
gravelly
ridges
in
the
western
portions
of
AG—l3.
Series
083
is
classified
as
an
Orthic
Gray
Brown
Luvisol
at
the
subgroup
level.
The
surface
horizon
(Ap)
is
commonly
15
cm
thick,
gravelly
sandy
loam
in
texture
and
has
very
weakstructural
development.
Most
of
the
sand
fraction
is
in
the
coarse
to
medium
range
and
this
characteristic,
together
with
the
high
gravel
content,
makes
the
surface
highly
permeable
to water.
Underlying
the
surface
is
a
grayish
layer
(Ae)
that
has
had
much
of
its
clay
removed
through
leaching.
These
products
have
reprecipitated
in
the
next
underlying
layer,
the
Bt.
The
Bt
horizon
has
a
clay
content
of
25—30%
and
averages
40
cm
in
thickness.
Series
083
therefore
has
a
greater
water
holding
capacity
than
might
be
expected
of
soils
developed
on
such
coarse
material.
The
solum
depth
is
extremely
variable
due
to
the
tonguing
nature
of
the
B
horizon.
Series
083
correlates
well
withthe
Burford
Series
as
established
in Essex County.
Series
083
is
placed
with
Group
III
soils
when
considered
for
pollutant
transfer
potential.
They
have
high
potential
for
contribution
to
groundwater
but
low
potential
for
contribution
to
surface
water.
Series 093
Series
093
soils
have
developed
on
well—drained
sites
in
medium
sands
of
glaciolacustrine
origin.
They
occur
on
the
upper
slopes
of
very
gently
sloping
topography
in
association
with
Series
095.
At
the
SUbgrOUP level, Series 093 is an Orthic Gray Brown Luvisol.
The surface horizon (Ap) is loamy sand in texture and commonly 20-25
cm thick.
This is underlain by an eluviated, lighter colored horizon (Ae)
followed by a zone of clay accumulation,
the Bt horizon.
The clay content
of the B horizon is 20—25% which contrasts sharply with the 5—10Z found
in the Ae and Ck horizons.
The sand fraction throughout the profile
lies dominantly in the medium
size range.
The solum thickness is 80-100 cm.
Series 093 correlates well with the Fox Series as established in
Essex County.
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S
e
r
i
e
s
0
9
3
is
p
l
a
c
e
d
in
G
r
o
u
p
II
I
w
h
e
n
c
o
n
s
i
d
e
r
e
d
f
o
r
p
o
l
l
u
t
a
n
t
t
r
a
n
s
—
f
e
r
p
o
t
e
n
t
i
a
l
.
T
h
e
s
e
s
o
i
l
s
h
a
v
e
h
i
g
h
p
o
t
e
n
t
i
a
l
to
c
o
n
t
r
i
b
u
t
e
to
g
r
O
u
n
d
—
w
a
t
e
r
a
n
d
l
o
w
p
o
t
e
n
t
i
a
l
f
o
r
t
r
a
n
s
f
e
r
t
o
s
u
r
f
a
c
e
w
a
t
e
r
.
Series 095
T
h
e
s
o
i
l
s
o
f
S
e
r
i
e
s
0
9
5
h
a
v
e
d
e
v
e
l
o
p
e
d
i
n
m
e
d
i
u
m
s
a
n
d
s
o
f
g
l
a
c
i
o
—
l
a
c
u
s
t
r
i
n
e
o
r
i
g
i
n
i
n
i
m
p
e
r
f
e
c
t
l
y
d
r
a
i
n
e
d
s
i
t
u
a
t
i
o
n
s
.
T
h
e
y
o
c
c
u
r
o
n
t
h
e
l
o
w
e
r
p
o
r
t
i
o
n
s
o
f
v
e
r
y
g
e
n
t
l
y
s
l
o
p
i
n
g
t
o
p
o
g
r
a
p
h
y
i
n
a
s
s
o
c
i
a
t
i
o
n
w
i
t
h
S
e
r
i
e
s
0
9
3
.
S
e
r
i
e
s
0
9
6
o
c
c
u
r
s
i
n
p
o
o
r
l
y
d
r
a
i
n
e
d
d
e
p
r
e
s
s
i
o
n
s
o
f
t
h
e
s
a
m
e
l
a
n
d
s
c
a
p
e
.
A
t
t
h
e
s
u
b
g
r
o
u
p
l
e
v
e
l
S
e
r
i
e
s
0
9
5
is
c
l
a
s
s
i
f
i
e
d
as
a
G
l
e
y
e
d
O
r
t
h
i
c
G
r
a
y
Brown Luvisol.
T
h
e
s
u
r
f
a
c
e
h
o
r
i
z
o
n
(A
p)
is
2
5
-
3
0
c
m
t
h
i
c
k
a
n
d
is
l
o
a
m
y
s
a
n
d
in
te
x—
tu
re
.
U
n
d
e
r
l
y
i
n
g
t
h
e
A
p
is
a
m
o
t
t
l
e
d
g
r
a
y
i
s
h
z
o
n
e
of
e
l
u
v
i
a
t
i
o
n
t
h
a
t
is
s
u
b
j
e
c
t
to
s
e
a
s
o
n
a
l
r
e
d
u
c
i
n
g
c
o
n
d
i
t
i
o
n
s
.
T
h
i
s
c
o
n
d
i
t
i
o
n
is
d
e
s
c
r
i
b
e
d
b
y
th
e
no
ta
ti
on
,
Ae
gj
.
Th
e
Ae
gj
h
o
r
i
zo
n
is
,
in
tu
rn
,
un
d
e
r
l
a
i
n
by
a
zo
ne
of
cl
ay
an
d
se
sq
ui
ox
id
e
ac
cu
mu
la
ti
on
th
at
is
al
so
su
bj
ec
t
to
se
as
on
al
ly
hi
gh
wa
te
r
ta
bl
es
.
Th
e
no
ta
ti
on
Bt
gj
is
us
ed
to
de
sc
ri
be
th
is
si
tu
at
io
n.
De
pt
h
to
th
e
c
a
l
c
a
r
e
o
us
C
h
o
r
i
zo
n
is
a
p
p
r
o
xi
m
a
t
e
l
y
85
cm
,
bu
t
ca
n
va
ry
du
e
to
th
e
to
ng
ui
ng
na
tu
re
of
th
e
B
ho
ri
zo
n.
Se
ri
es
09
5
is
si
mi
la
r
to
th
e
Br
ad
y
Se
ri
es
as
de
sc
ri
be
d
fo
r
Es
se
x
County.
Se
ri
es
09
5
so
il
s
ar
e
Gr
ou
p
II
I
wh
en
co
ns
id
er
ed
fo
r
po
ll
ut
an
t
tr
an
sf
er
po
te
nt
ia
l.
Th
es
e
so
il
s
ha
ve
hi
gh
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
to
gr
ou
nd
—
wa
te
r
an
d
lo
w
po
te
nt
ia
l
fo
r
co
nt
ri
bu
ti
on
to
su
rf
ac
e
wa
te
r.
Series 096
Se
ri
es
09
6
is
th
e
po
or
ly
dr
ai
ne
d
as
so
ci
at
e
of
Se
ri
es
09
3
an
d
09
5.
Al
l
th
es
e
so
il
s
ha
ve
de
ve
lo
pe
d
fr
om
si
mi
la
r
pa
re
nt
ma
te
ri
al
,
bu
t
oc
cu
py
di
ff
er
en
t
la
nd
sc
ap
e
po
si
ti
on
s
so
ea
ch
se
ri
es
is
as
so
ci
at
ed
wi
th
a
sp
ec
if
ic
dr
ai
na
ge
co
nd
it
io
n.
Se
ri
es
09
6
oc
cu
pi
es
po
or
ly
dr
ai
ne
d
le
ve
l
to
de
pr
es
-
si
on
al
se
gm
en
ts
of
th
e
la
nd
sc
ap
e.
It
is
cl
as
si
fi
ed
as
an
Or
th
ic
Hu
mi
c
Gl
ey
so
l
at
th
e
su
bg
ro
up
le
ve
l.
Th
e
su
rf
ac
e
ho
ri
zo
n
(A
p)
of
Se
ri
es
09
6
is
th
ic
ke
r
an
d
da
rk
er
th
an
th
os
e
of
it
s
be
tt
er
dr
ai
ne
d
as
so
ci
at
es
.
A
hu
mi
c
la
ye
r
ha
s
ac
cu
mu
la
te
d
ov
er
th
e
mi
ne
ra
l
so
il
wh
er
e
se
ep
ag
e
ha
s
le
d
to
ve
ry
po
or
ly
dr
ai
ne
d
co
nd
i—
ti
on
s.
Th
us
a
pe
at
y
ph
as
e
of
Se
ri
es
09
6
ma
y
be
en
co
un
te
re
d
as
in
cl
us
io
ns
on
lo
we
r
sl
op
es
of
de
li
ne
at
io
ns
ma
pp
ed
as
ei
th
er
09
6
or
09
5.
Un
li
ke
Se
ri
es
09
3
or
09
5,
Se
ri
es
09
6
sh
ow
s
no
ev
id
en
ce
of
cl
ay
tr
an
s-
lo
ca
ti
on
in
it
s
pr
of
il
e.
Th
is
B
ho
ri
zo
n
is
in
te
ns
el
y
mo
tt
le
d
an
d
ca
n
be
su
bd
iv
id
ed
in
to
tw
o
or
mo
re
la
ye
rs
ba
se
d
on
si
ze
,
ex
te
nt
an
d
co
lo
r
of
mo
tt
le
s.
Th
e
de
pt
h
to
th
e
ca
lc
ar
eo
us
C
ho
ri
zo
n
is
va
ri
ab
le
bu
t
is
ge
ne
ra
ll
y
90-120 cm.
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 Series
096
correlates
well
with
the
Granby
Series
as
established
in
Essex
County
except
that
the
profile
of
096
contains
some
fine
gravel.
Series
096
soils
are
Group
III
when
considered
for
pollutant
transfer.
This
group
has
high
potential
for
contribution
to
groundwater
and
low
potential
for
contribution
to
surface
water.
Series 103
Series
103
consists
of
well
drained
soils
developed
in
loamy
very
fine
sand
and
fine
sand
of
glaciolacustrine
origin.
These
soils
make
up
a
very
small
portion
of
the
total
area
of
Hillman
Creek
Watershed
and
occur
mainly
as
inclusions
with
Series
105.
At
the
subgroup
level,
Series
103
is
classified
as
an
Orthic
Melanic
Brunisol.
The
surface
horizon
(Ap)
is
commonly
15-20
cm
thick
and
is
loamy
sand
in
texture.
Underlying
the
surface
are
one
or
more
Bm
horizons
that
show
some
iron
accumulation
and
minimal
clay
accumulation.
The
calcareous
C
horizon occurs between 80 and 120 cm.
Series
103
does
not
correlate
well
with
any
of
the
soil
series
pre—
viously established in Essex County.
When
considered
for
pollutant
transfer potential,
Series
103 is
placed with Group III soils.
These soils have
high potential for contri-
bution to groundwater and low potential for contribution to surface water.
Series 105
Series 105 is made up
of imperfectly drained soils developed in loamy
very fine sand and fine sand of glaciolacustrine origin.
These soils are
very
common
in Hillman
Creek
Watershed
and occur
in association
with both
Series
103 and
106.
At
the
subgroup
level,
Series
105
is
classified as
a
Gleyed Orthic Melanie Brunisol.
The surface (Ap) horizon is loamy sand in texture with most of the
sand fraction in the fine size range.
Structural development is very weak
so the pore space tends to be interstitial and of a discontinuous nature.
The rate at which water moves into the surface of these soils is compar-
atively slow for those reasons.
The surface is underlain by a very thick ng or Bm horizon that
usually extends to more than 100 cm below the surface. It is possible to
subdivide the B horizon into two or more layers based on matrix color and
the extent and prominence of mottles. Boundaries between subhorizons are
diffuse. The calcareous C horizon becomes more finely bedded with depth
and in some cases can closely resemblethe laminated very finesandy loam
to loam to silt loam that forms the parent-material of Series 115. Instances
where fine textured glacial till was found within 2 meters of the surface
were rare.
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 S
e
r
i
e
s
1
0
5
d
o
e
s
n
o
t
c
o
r
r
e
l
a
t
e
w
e
l
l
w
i
t
h
a
n
y
s
o
i
l
s
e
r
i
e
s
p
r
e
v
i
o
u
s
l
y
e
s
t
a
b
l
i
s
h
e
d
i
n
E
s
s
e
x
C
o
u
n
t
y
.
W
h
e
n
c
o
n
s
i
d
e
r
e
d
f
o
r
p
o
l
l
u
t
a
n
t
t
r
a
n
s
f
e
r
p
o
t
e
n
t
i
a
l
,
S
e
r
i
e
s
1
0
5
f
a
l
l
s
i
n
t
o
G
r
o
u
p
I
I
I
.
T
h
e
s
e
s
o
i
l
s
h
a
v
e
h
i
g
h
p
o
t
e
n
t
i
a
l
f
o
r
c
o
n
t
r
i
b
u
t
i
o
n
t
o
g
r
o
u
n
d
—
w
a
t
e
r
b
u
t
l
o
w
p
o
t
e
n
t
i
a
l
f
o
r
c
o
n
t
r
i
b
u
t
i
o
n
t
o
s
u
r
f
a
c
e
w
a
t
e
r
.
Series 106
S
e
r
i
e
s
1
0
6
i
n
c
l
u
d
e
s
p
o
o
r
l
y
d
r
a
i
n
e
d
s
o
i
l
s
t
h
a
t
h
a
v
e
d
e
v
e
l
o
p
e
d
f
r
o
m
m
a
t
e
r
i
a
l
s
i
m
i
l
a
r
t
o
t
h
a
t
w
h
i
c
h
g
a
v
e
r
i
s
e
t
o
S
e
r
i
e
s
1
0
3
a
n
d
1
0
5
.
A
l
l
o
f
t
h
e
s
e
s
e
r
i
e
s
h
a
v
e
d
e
e
p
s
a
n
d
y
p
r
o
f
i
l
e
s
t
h
a
t
t
e
n
d
t
o
b
e
c
o
m
e
m
o
r
e
f
i
n
e
l
y
b
e
d
—
d
e
d
a
n
d
s
l
i
g
h
t
l
y
f
i
n
e
r
t
e
x
t
u
r
e
d
w
i
t
h
d
e
p
t
h
.
S
e
r
i
e
s
1
0
6
i
s
a
n
O
r
t
h
i
c
H
u
m
i
c
G
l
e
y
s
o
l
w
h
e
n
c
l
a
s
s
i
f
i
e
d
a
t
t
h
e
s
u
b
g
r
o
u
p
l
e
v
e
l
.
S
e
r
i
e
s
1
0
6
i
s
c
h
a
r
a
c
t
e
r
i
s
t
i
c
o
f
s
o
i
l
s
i
n
i
t
s
s
u
b
g
r
o
u
p
.
T
h
e
A
h
h
o
r
i
z
o
n
i
s
t
h
i
c
k
a
n
d
d
a
r
k
a
s
a
r
e
s
u
l
t
o
f
t
h
e
s
l
o
w
r
a
t
e
o
f
o
r
g
a
n
i
c
m
a
t
t
e
r
d
e
c
o
m
p
o
s
i
—
t
i
o
n
u
n
d
e
r
p
o
o
r
l
y
d
r
a
i
n
e
d
c
o
n
d
i
t
i
o
n
s
.
T
h
e
u
n
d
e
r
l
y
i
n
g
B
g
h
o
r
i
z
o
n
m
a
y
b
e
s
u
b
d
i
v
i
d
e
d
o
n
t
h
e
b
a
s
i
s
o
f
i
n
t
e
n
s
i
t
y
a
n
d
e
x
t
e
n
t
o
f
r
e
d
d
i
s
h
b
r
o
w
n
m
o
t
t
l
i
n
g
w
h
i
c
h
is
i
n
d
i
c
a
t
i
v
e
o
f
p
o
o
r
l
y
d
r
a
i
n
e
d
c
o
n
d
i
t
i
o
n
s
.
T
h
e
c
a
l
c
a
r
e
o
u
s
C
h
o
r
i
z
o
n
i
s
g
e
n
e
r
a
l
l
y
f
o
u
n
d
a
t
d
e
p
t
h
s
g
r
e
a
t
e
r
t
h
a
n
100 cm.
S
e
r
i
e
s
1
0
6
i
s
c
o
m
p
a
r
a
b
l
e
t
o
t
h
e
G
r
a
n
b
y
S
e
r
i
e
s
a
s
e
s
t
a
b
l
i
s
h
e
d
i
n
E
s
s
e
x
C
o
u
n
t
y
.
H
o
w
e
v
e
r
,
t
h
e
G
r
a
n
b
y
S
e
r
i
e
s
o
c
c
u
r
s
i
n
a
s
s
o
c
i
a
t
i
o
n
w
i
t
h
L
u
v
i
s
o
l
i
c
s
o
i
l
s
,
w
h
e
r
e
a
s
S
e
r
i
e
s
10
6
o
c
c
u
r
s
w
i
t
h
B
r
u
n
i
s
o
l
i
c
So
il
s.
S
e
r
i
e
s
1
0
6
s
o
i
l
s
a
r
e
c
o
n
s
i
d
e
r
e
d
t
o
b
e
G
r
o
u
p
I
I
I
s
o
i
l
s
w
h
e
n
c
o
n
s
i
d
e
r
e
d
fo
r
p
o
l
l
u
t
a
n
t
t
r
a
n
s
f
e
r
p
o
t
e
n
t
i
a
l
.
T
h
e
s
e
s
o
i
l
s
h
a
v
e
h
i
g
h
p
o
t
e
n
t
i
a
l
fo
r
c
o
n
t
r
i
b
u
t
i
o
n
to
g
r
o
u
n
d
w
a
t
e
r
a
n
d
l
o
w
p
o
t
e
n
t
i
a
l
fo
r
c
o
n
t
r
i
b
u
t
i
o
n
to
s
u
r
f
a
c
e
water.
Series 115 and 1158
Th
e
so
il
s
of
Se
ri
es
11
5
ar
e
i
m
p
e
r
f
e
c
t
l
y
d
r
a
i
n
e
d
an
d
h
a
ve
d
e
v
e
l
o
p
e
d
f
r
o
m
l
a
m
i
n
a
t
e
d
m
a
t
e
r
i
a
l
of
g
l
a
c
i
o
l
a
c
u
s
t
r
i
n
e
o
r
i
g
i
n
.
T
e
x
t
u
r
e
s
of
th
e
p
a
r
e
n
t
m
a
t
e
r
i
a
l
r
a
n
g
e
f
r
o
m
v
e
r
y
f
i
n
e
s
a
n
d
y
l
o
a
m
to
l
o
a
m
o
r
s
i
l
t
l
o
a
m
o
v
e
r
s
h
o
r
t
d
i
s
t
a
n
c
e
s
b
o
t
h
l
a
t
e
r
a
l
l
y
an
d
ve
rt
ic
al
ly
.
Se
ri
es
11
5
c
o
m
m
O
n
l
y
o
c
c
ur
s
in
a
s
s
o
c
i
a
t
i
o
n
w
i
t
h
Se
ri
es
11
6.
At
th
e
su
bg
ro
up
le
ve
l,
Se
ri
es
11
5
is
c
l
a
s
s
i
—
fi
ed
as
a
Gl
ey
ed
O
r
t
h
i
c
Gr
ay
Br
ow
n
Lu
vi
so
l.
T
h
e
s
u
r
f
a
c
e
h
o
r
i
z
o
n
(A
p)
is
v
e
r
y
f
i
n
e
to
f
i
n
e
s
a
n
d
y
l
o
a
m
i
n
t
e
x
t
u
r
e
,
b
u
t
b
e
c
o
m
e
s
c
o
a
r
s
e
r
,
g
e
n
e
r
a
l
l
y
l
o
a
m
y
f
i
n
e
sa
nd
,
i
n
th
e
s
a
n
d
y
(s
)
p
h
a
s
e
.
S
e
r
i
e
s
1
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Underlying
the Ap
horizon
of
the
Series
115
is
an eluviated
layer
that
is also subject to periodic reducing conditions.
The notation "Aegj" is
used to describe this situation.
In some cases, the Aegj horizon can be
split into two layers on the basis of color, with the upper layer generally
of higher chroma than the lower.
Taxonomically these soil individuals are
Gleyed Brunisolic Gray Brown Luvisol subgroups and are considered as tax-
adjacents of Series 115 in AG-l3.
The next underlying horizon is termed Btgj to indicate both clay
accumulation and the presence of seasonal reducing conditions. This layer
may be subdivided into two layers based on texture which reflects the
extent of clay accumulation and on structure.
The calcareous C horizon usually occurs at a depth of 60—90 cm.
It is
yellowish brown in color and has a pseudo-platy structure that is associated
with its mode of deposition. In rare instances, fine textured glacial till
may underlie the C horizon at 100—150 cm.
Series 115 correlates well with the Tuscola Series as established for
Essex County although no sandy phase has previously been recognized.
Series 115 and 115s are Group II soils that have moderate potential to
contribute pollutant to both groundwater and surface water.
Series 116
Series 116 includes poorly drained soils that have developed in parent
material similar to that which gave rise to Series 115. The two series
occur in association with one another; the poorly drained soils occurring
in level to depressional areas of very gently sloping landscapes. Series
116 occasionally occurs in depressional areas in association with Series
105. Series 116 is classified as an Orthic Humic Gleysol at the subgroup
level.
The surface horizon (Ap) of Series 116 is very fine to fine sandy
loam in texture and is thicker and darker than that of Series 115.
The underlying B horizon may be subdivided into two or more layers on
the basis of intensity and extent of mottling. The average texture of the
B horizon varies from very fine sandy loam to loam, but a single textural
class is misleading because of the laminar nature of the material. The
calcareous C horizon usually occurs at about 100 cm.
Series 116 correlates well with the Colwood Series as established
in Essex County.
Series 116 is placed with Group V soils. This group has high poten-
tial to contribute pollutants to both groundwater and surface water.
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previously included all poorly drained sandy material from 90-180 cm
(3—6 feet) over clay till.
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Series 126 soils are Group IV soils for pollutant transfer potential.
These soils have low potential to contribute to both surface water and
groundwater.
Series 136
Series 136 is made up of poorly drained soils which have developed
in calcareous clay and silty clay glacial till that has been slightly
modified by lake action. Series 136 soils occur on level landscapes (0-
0.5% slope) but slight elevations occur as slope inclusions in the mapping
unit. These inclusions are made up of imperfectly drained soils belonging
either to Series 125 or to an unnamed series developed from clay to silty
clay glacial till. Similar material occurs at depth in Series 125 and
126 profiles. At the subgroup level, Series 136 is classified as an
Orthic Humic Gleysol.
The surface horizon (Ap) is 15-25 cm thick and is generally clay loam
in texture. Inclusions in the 136 mapping unit include a soil that has up
to 50 cm of sandy loam glaciolacustrine material overlying the clay till.
These instances occur very rarely and are usually found along glacial till -
glaciolacustrine material boundaries. No mapping unit was established to
describe these soils separately.
The Ap horizon is underlain by one or more heavily mottled Bg horizons
generally clay in texture with strong subangular blocky structural develop-
ment. The calcareous C horizon occurs at a depth of about 80 cm and ranges
from clay to silty clay in texture.
Series 136 correlates well with the Srookston Series established in
Essex County.
These soils are Group V when considered for pollutant transfer
pote
ntia
l.
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and groundwater systems.
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Series 147 soils are Group I when considered for pollutant transfer
potential. This group has high potential to contribute to surface water
and low potential to contribute to groundwater.
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A COMPARISON OF FINDINGS WITH THOSE OF RECONNAISSANCE SOIL MAPS
 
Table 15 shows the extent of the major soil series and land types
encountered in each subwatershed. These figures are shown in comparison
with the extent of similar series appearing on the appropriate County
Soil Survey map. Significant differences occur between the original
county maps and the remapped watershed areas in every case.
Some discrepancies can be attributed directly to the scale of the
final maps. The County Soil maps (Essex, Huron, Oxford, Wellington and
Lincoln) are all at a scale of l:63,360 while the subwatershed maps are at
the larger scale of l:25,000. Intricate patterns of soils can be
depicted more readily at the larger scale simply because there is more space
on a large scale map to depict a given area on the ground. Maps of larger
scale also allow mapping units to be more closely defined. Thus, minor
soils that were ignored in reconnaissance surveys can be accomodated at
more detailed levels.
The information conveyed by the mapping symbol differs between the
two sets of maps. The County Soil maps in question use taxonomic soil
series as mapping unit names. Only one name was allowed to occupy a single
map delineation. Up to 15% inclusions were assumed. An inclusion is a
soil with properties that fall outside the range defined for the map
symbol. The method employed in the present study also uses taxonomic soil
series as mapping unit names. (The fact that soil numbers rather than
soil names are used makes no difference). However, two series may occupy
the same delineation with decile Superscripts used to denote proportion.
This technique is a useful aid in describing complex soil patterns more
accurately.
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higher on the more detailed map.
The semi-detail map of AG—S shows that more of the area is poorly
drained than was indicated by the reconnaissance map. There was also a
change in parent material from the Honeywood catena to the Guelph catena.
Howe
ver,
most
soil
inte
rpre
tati
ons
woul
d no
t be
affe
cted
by t
his
alte
rati
on.
Thus, it is not as important as the shift in drainage class from well to
poorly drained.
The major change in AG—lO was also a shift in drainage categories. In
this case, the estimate of the amount of imperfectly drained soils was
redu
ced
whil
e th
e es
tima
tes
for
mode
rate
ly w
ell
and
poor
ly d
rain
ed
soil
s
were increased. Again, these changes were mainly the result of the change
in map scale.
The estimate of soil drainage in AG—13 is similar on both reconnaiss—
ance and semi—detail maps: dominantly imperfectly and poorly drained.
However, there is little agreement as to soil parent material. The reconn-
aissance map shows a dominance of sandy over clayey material (Berrien)
while the semi-detail map shows a dominance of deep sandy (Series 105) and
deep silty (Series 115, 115s, 116) material. This change is significant
for any predictions involving the movement of grOundwater.
 WATER TRANSMISSIBILITY MEASUREMENTS AT SELECTED SITES
One of the factors governing the pollutant transfer potential of a
soil is the rate at which water enters and moves through the soil profile.
In an attempt to quantify this factor, water transmissibility studies were
carried out at a total of sixteen sites representing the major soils of
the six agricultural subwatersheds chosen for detailed study.
A list of the selected sites and a summary of their natural drainage
and particle size groupings is presented in Table 16.
Detailed descriptions
of each site are provided under the heading of the appropriate subwatershed
in the Appendix of this report.
The techniques used to measure the rate of water movement at the
selected sites were the air entry permeameter method which measures saturated
hydraulic conductivity (KS), the falling head double ring infiltrometer
method which measures steady state infiltration (SSIF), and the constant
head double ring infiltrometer which also measures steady state infiltration
(SSIK).
Measurements were taken in the spring, summer and fall seasons at each
site to determine:
1)
the seasonal differences, if any, in water transmissibility
characteristics at a given site and
2)
logical groupings of soils according to their ability to transmit
water and
3)
an evaluation of the variable that may control the rate of water
entry into soils.
Detailed
descriptions
and
analytical
data
for
these
sites
are
presented
in the various appendices of this report.
74
 
 TAB
LE
16
- A
Sum
mar
y o
f t
he
Sit
es
Sel
ect
ed
for
Wat
er
Tra
nsm
iss
ibi
lit
y
 
Studies
Nearest
Sit
e
Dra
ina
ge
Tex
tur
al
Fam
ily
Soi
l
Ser
ies
Nam
ed
Ser
ies
1.1
poo
r
fin
e c
lay
ey
176
Bro
oks
ton
1.2
poo
r
fin
e c
lay
ey
176
Bro
oks
ton
(variant)
3.1
po
or
fi
ne
cl
ay
ey
226
Br
oo
ks
to
n
3.2
im
pe
rf
ec
t
fi
ne
cl
ay
ey
235
Pe
rt
h
3.3
mod
era
tel
y
fin
e
cla
yey
234
Hur
on
good
4.
1
po
or
fi
ne
cl
ay
ey
02
6
Br
oo
ks
to
n
4.
2
im
pe
rf
ec
t
fi
ne
si
lt
y
02
5
Pe
rt
h
4.
3
mo
de
ra
te
ly
fi
ne
cl
ay
ey
024
Hu
ro
n
good
5.1
po
or
fi
ne
lo
am
y
04
6
Pa
rk
hi
ll
5.
2
go
od
co
ar
se
lo
am
y
04
3
Gu
el
ph
(taxadjunct)
5.3
im
pe
rf
ec
t
fi
ne
lo
am
y
04
5
Lo
nd
on
10
.1
po
or
fi
ne
cl
ay
ey
26
6
Li
nc
ol
n
10
.2
im
pe
rf
ec
t
fi
ne
cl
ay
ey
26
5
Ha
ld
im
an
d
13
.1
im
pe
rf
ec
t
co
ar
se
lo
am
y
11
55
Tu
sc
ol
a
13
.2
im
pe
rf
ec
t
sa
nd
y
10
5
—
13
.3
im
pe
rf
ec
t
co
ar
se
lo
am
y
11
55
Tu
sc
ol
a
 
75
Statistical Methods
Statistical evaluation of the data began with a test for homogeneity
of variance. A plot of means versus variances showed positive correlations
which were particularly high in the cases of KS and SSIF. The correlation
was slightly weaker in the case of SSIK. When a loglo transformation of
the original data was employed, homogeneity of variance was achieved.
The second step in the evaluation involved the use of two-way analysis
of variance to test for:
1) significant differences between sites,
2) significant differences between seasons,
3) significant interactions between site and season.
The ANOVA program of the Statistical Package for Social Science at the
University of Guelph was used for this purpose.
Finally, a modified Scheffe's Multiple Range Test (Guenther, 1964) was
used to obtain groupings of similar soils for each of KS, SSIF and 531K-
Regression analysis was used to test the similarity of results between
the three methods of measurement. Regression and correlation techniques
were also used to evaluate the relative importance of selected soil para-
meters on KS, SSIF and SSIK.
Saturated Hydraulic Conductivity
 
At ten sites it was possible to obtain a Ks measurement for both the
summer and fall seasons. Most sites were too wet in the spring to allow
the use of the permeameter so spring measurements have been excluded from
statistical analysis. The analysis of variance (Table 17) shows that, for
the sites measured, there was no overall difference in Ks between seasons.
There were, however, significant differences between sites and the inter-
action between site and season was also significant. A further examination
of the data (Table 18) and the use of Scheffe's Multiple Range Test shows
that Site 3.3 had a significant difference between the summer and fall
measurements. It is also probable that this site is the reason for the
significant interaction term. The extremely low Ks Value Obtained at
Site 3.3 in the summer coincides with high bulk density measurements at
that time. It is possible that soil compaction occurred when white beans
were sown in the fields in June. Presumably the surface soil had returned
to'normal' at the time of the fall measurements because bulk density
Values had fallen and Ks values hadrisen.
Table 19 is a final grouping of all the sites where it was possible to
Obtain Ks values for at least one season. No soils in AG—lO are represented
because of cracking in the surface horizon of these clayey soils. Similar
problems were encountered at Site 1.1 where it was possible to record only
two observations. Three groups of soils appear in the fifteen sites
analysed (Site 3.3 was counted twice because of the seasonal differences).
The soils with the fastest Ks are Sites 1.2 to 13.1 inclusive, Site 13.3
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 Steady State Infiltration, Falling Head (SSIF)
At ten sites it was possible to obtain SSIF measurements for at least
two seasons. Values are missing for the spring measurements of sites 1.2,
4.1 and 5.1 because the sites were moved from their original locations.
Sites 13.3 (summer) and 4.3 (fall) had extremely high variances which
violated the assumption of homogeneity of variance for most statistical
analysis. As a result, those observations weredropped from further
analysis. Site 4.3 received heavy traffic when manure was spread on the
field prior to the fall measurements. This would explain the variable re-
sults at that time. It is possible that a similar explanation exists for
the 13.3 summer measurement because the site was located near a pathway
between a field of tomatoes and of soybeans.
The analysis of variance (Table 20) showed significant overall diff—
erences between seasons and sites. The interaction between site and season
was also significant. Explanations of these results can be facilitated by
an examination of Table 21 which compares spring, summer and fall values of
SSIF. The overall seasonal means show a tendency for values to be similar
in spring and fall but significantly higher in summer. However, the pres-
ence of missing cells in the data matrix confuses the issue because a site
with otherwise low values is missing in the summer (thus tending to inflate
overall summer mean) and sites with otherwise high infiltration values are
missing in the spring and fall (thus tending to deflate the overall spring
and fall means). Interpreted in this light, it is possible that there is,
in fact, no significant difference between overall seasonal means. This
suggestion is further borne out by the fact that the Scheffe procedure
could find only one site, 13.1, where a seasonal difference was significant.
The significant interaction term was a result of the anomaly at Site 13.1
and also because the rates of change between seasons was not constant at
all sites.
Table 22 is a presentation of the overall site means for SSIF based
on the assumption that only Site 13.1 had significantly different seasonal
values. The sites could be arbitrarily divided into three groups (A, Sites
4.1 to 13.1; B, Sites 10.1 to 4.2; C, Sites 13.1 to 3.1). however, the
data suggest a continuum of infiltration rates rather than discreet
groupings.
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 TABLE 21 - Loglo SSIF (cm/hr): Comparison of Spring, Summer and Fall Values
 
Site Spring N1 Summer )1 Fall N Scheffez
1.1 0.138 3 -0.161 3 -0.296 3 NS
1.2 — 0 1.294 3 1.457 3 NS
4.1 - 0 1.919 3 1.170 3 NS
4.3 1.327 11 1.486 3 - 0 NS
5.1 - 0 1.192 3 1.076 3 NS
5.2 1.550 2 1.447 3 1.205 3 NS
5.3 0.526 3 0.578 3 0.857 2 NS
13.1 0.038 3a 1.064 3b 0.846 33b 5
13.2 0.623 11 1.128 3 1.063 3 ms
13.3 0.410 3 - 0 0.552 3 NS
Mean 0.837 36a 1.105 27b 0.882 26a 8
 
1 number of observations in each mean
2 Scheffe's Multiple Range - significant (S) or nonsignificant at P<0.05.
Row means followed by the same letter are not significantly different
at P<0.05
82
 TA
BL
E
22
-
Lo
g1
0
SS
IF
(c
m/
hr
):
Fi
na
l
Gr
ou
pi
ng
 
Site X N
4.1 1.545 6 a*
' 1
.2
1.
37
6
6
ab
(summer,fall)
4.3 1.361 14 ab
5.
2
1.
38
2
8
ab
3.2 1.266 8 ab
5.
1
1.
13
4
6
ab
3.
3
0.
98
8
7
ab
c
13.1 0.955 6 abc
(summer,fall)
10
.1
0.
80
4
4
ab
cd
13
.2
0.
79
0
17
ab
cd
5.
3
0.
62
8
8
be
d
13
.3
0.
48
1
6
be
d
10
.2
0.
17
8
4
cd
4.
2
0.
12
9
2
cd
13
.1
0.
03
8
3
d
(spring)
1.
1
-O
.1
06
9
d
3.
1
-0
.2
80
3
d
* M
ea
ns
fo
ll
ow
ed
by
th
e
sa
me
le
tt
er
ar
e
no
t
si
gn
if
ic
an
tl
y
di
ff
er
en
t
at
P<0
.05
usi
ng
a m
odi
fie
d
Sch
eff
e's
Mul
tip
le
Ran
ge
Tes
t
83
 
 Steady State Infiltration, Constant Head (SSIK)
Summer and fall measurements of SSIK were obtained at six of the
sixteen sites. Two additional sites, 10.1 and 10.3, were measuredonly
in the fall because large cracks in the soil made summer measurements
impractical due to the large volumes of water required to achieve steady
state.
Analysis of variance of the SSIK data (Table 23) showed significant
interaction between the two main effects. The seasonal difference was
caused mainly by the large difference at Site 1.1 between summer and fall
values. The interaction term is significant for the same reason. Site 1.1
is a clayey soil and develops large crackson drying. Some of these macro—
pores were observed to be continuous from the surface to a depth of 100cm
or more in soil pits. Cracks were aVoided when performing infiltration
because of the large volumes of water required to achieve steady state. In
the fall it was not possible to avoid all cracks because partial swelling
made them undetectable to the eye. Thus, it may be possible that the fall
measurement is a better estimate of the infiltration rate at Site 1.1 than
the summer measurement.
No other sites showed significant seasonal differences,therefore
Table 25 was prepared to show average SSIvaalues for ten sites (Site 1.1
was included twice to allow for seasonal differences). Three groups of
soils can be discerned (A, 10.2—1.1; B, 13.2—3.2; C, 1.1-3.1) but the data
suggest a continuum of infiltration rates rather than discreet
groups of soils.
TABLE 23 — Loglo SSIK (cm/hr): Analysis of Variance
Source of Variation SS DF MS F
Main Effects 12.144 6 2.024 29.2*
site 11.635 ,5 2.327 33.6*
season 0.701 1 0.701 10.1*
Interaction 4.894 5 0.979 14.1*
Explained 17.038 11 1.549 22.3*
Residual 3.814 55 0.069
Total 20.851 66 0.316
* significant at P<0.05
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TABLE 24 - Loglo SSIK (cm/hr): Comparison of Summer andFall Values
 
Site Summer N1 Fall N Scheffez
1.1 -0.451 3 0.971 3 S
3.1 -0.550 3 -0.371 3 NS
3.2 0.186 6 0.905 4 NS
3.3 1.000 6 1.198 6 NS
5.3 0.739 9 0.194 6 NS
13.2 0.759 12 0.907 6 NS
Mean 0.510 39 0.686 28 5
Mean 0.589 36 0.652 25 NS
(excluding '
Site 1.1)
1 Number of observations in each mean
2 Significant (S) or nonsignificant (NS) difference at P<0.05 using a
modified version of Scheffe's Multiple Range Test
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 SoilVariables Influencing the Rate of Water Entry Into Soil
Ninevariables were chosen to be used in predicting each of KS, SSIF
and SSIK. These variables are listed in Table 26 which shows how well each
parameter correlates with water entry measurements. Variables dealing
with soil compaction — bulk density and porosity - are significantly corre-
lated with SSIF and KS. None of the variables are well correlated with
SSIK
.
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n
SSIK than either SSIF or KS. The constant head procedure also seems to be
more sensitive to initial moisture conditions than the other two methods.
Stepwise multiple regressions were used to quantify the relationships
obtained in the correlation procedure. No equation admittedmore than one
variable becauseof collinearity problems. Second and third order equations
gave no improvement over the first order equations. All equations give
entry rates in cm/hr.
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 A Comparison of Values Obtained by the Three Methods
Linear regression was used to compare the values obtained for Ks, SSIF
and SSIK where at least two measurements were available for a single site.
Three pairwise comparisons were made — KS vs SSIF, KS vs SSIK and SSIK vs
SSIF. Sites that displayed significant seasonal changes as measured by
any of the methods were not included in this analysis.
The relationship between KS and SSIF is approximated by the equation:
loglo Ks = -0.02 + 0.95 loglo SSIF
The regression is based on 12 pairs of observations and produces an R2
value of 0.71; F—ratio, 24.9; significant at P<0.05.
The relationship between KS and SSIK is approximated by the equation:
10g10 KS = 0.11 + 1.48 loglo SSIK
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r
n
m
e
t
h
o
d
s
i
m
p
l
i
f
i
e
s
th
e
ta
sk
of
d
e
s
c
r
i
b
i
n
g
i
n
t
r
i
c
a
t
e
so
il
p
a
t
t
e
r
n
s
an
d
e
s
t
i
m
a
t
i
n
g
th
e
ex
te
nt
of
ea
ch
so
il
se
ri
es
ov
er
th
e
ma
pp
in
g
ar
ea
.
C
h
a
n
g
e
s
in
th
e
co
nc
ep
ts
of
so
me
so
il
se
ri
es
ac
co
un
t
fo
r
so
me
d
i
s
c
r
e
p
—
en
ci
es
be
tw
ee
n
th
e
tw
o
se
ts
of
ma
ps
.
Th
is
is
th
e
ca
se
pa
rt
ic
ul
ar
ly
in
AG
—l
,
5
an
d
13
.
Th
e
ch
an
ge
s
in
AG
-l
an
d
5
we
re
re
la
ti
ve
ly
mi
no
r
an
d
ha
ve
li
tt
le
ef
fe
ct
on
mo
st
in
te
rp
re
ta
ti
ve
gr
ou
pi
ng
s.
Ho
we
ve
r,
th
er
e
we
re
s
i
g
n
i
f
i
c
a
n
t
ch
an
ge
s
in
AG
—l
B.
Th
e
pa
re
nt
m
a
t
e
r
i
a
l
of
th
e
B
e
r
r
i
e
n
Se
ri
es
us
ed
to
be
de
fi
ne
d
as
90
-1
80
cm
of
sa
nd
y
ov
er
cl
ay
ey
p
a
r
e
n
t
ma
te
ri
al
.
Th
e
a
c
c
e
p
t
e
d
de
pt
h
c
r
i
t
e
r
i
a
ar
e
p
r
e
s
e
n
t
l
y
50
-1
00
cm
.
Ot
he
r
c
h
a
n
g
e
s
in
A
G
—
l
3
in
cl
ud
e
th
e
re
co
gn
it
io
n
of
a
la
rg
er
ex
te
nt
of
so
il
s
de
ve
lo
pe
d
fr
om
la
mi
—
na
te
d
ve
r
y
fi
ne
sa
nd
an
d
si
lt
.
Th
e
di
ff
er
en
ce
s
no
te
d
ab
ov
e
ar
e
of
pa
rt
ic
ul
ar
im
po
rt
an
ce
in
th
e
ex
tr
a-
po
la
ti
on
of
su
bw
at
er
sh
ed
da
ta
to
la
rg
er
dr
ai
na
ge
ba
si
ns
.
(2
)
Th
e
ra
te
of
wa
te
r
en
tr
y
in
to
th
e
su
rf
ac
e
ho
ri
zo
n
wa
s
me
as
ur
ed
fo
r
th
e
ma
jo
r
so
il
s
of
ea
ch
su
bw
at
er
sh
ed
.
No
ne
of
th
e
th
re
e
me
th
od
s
em
pl
oy
ed
we
re
ab
le
to
de
te
ct
a
co
ns
is
ta
nt
pa
tt
er
n
in
wa
te
r
en
tr
y
ra
te
s
on
a
se
as
on
al
ba
si
s
al
th
ou
gh
th
er
e
wa
s
a
te
nd
en
cy
fo
r
SS
IF
va
lu
es
to
be
hi
gh
er
in
th
e
su
mm
er
th
an
in
th
e
sp
ri
ng
or
fa
ll
.
Gr
ou
pi
ng
s
of
so
il
s
we
re
pr
od
uc
ed
us
in
g
a
mo
di
fi
ed
ve
rs
io
n
of
Sc
he
ff
e'
s
Mu
lt
ip
le
Ra
ng
e
Te
st
.
Th
e
gr
ou
pi
ng
s
we
re
ve
ry
br
oa
d
wi
th
la
rg
e
ov
er
la
ps
be
tw
ee
n
gr
ou
ps
.
Co
rr
el
at
io
n
an
d
re
gr
es
si
on
an
al
ys
is
sh
ow
ed
th
at
bu
lk
de
ns
it
y
an
d
po
ro
si
ty
we
re
th
e
mo
st
im
po
rt
an
t
so
il
fa
ct
or
s
in
pr
ed
ic
ti
ng
KS
an
d
SS
IF
va
lu
es
.
Bu
lk
de
ns
it
y,
st
ru
ct
ur
al
an
d
te
xt
ur
al
so
il
pr
op
er
ti
es
sh
ow
ed
th
e
hi
gh
es
t
co
rr
el
at
io
n
wi
th
SS
IK
bu
t
no
ne
of
th
e
r
va
lu
es
we
re
significant at P<0.05.
 Correlation and regression techniques were also used to show the
relationship between Ks, SSIF and SSIK. Ks and SSIF showed a nearly 1:1
relationship. SSIK values wereconsistentlylower than Ks values and were
not significantly correlated with SSIF. The SSIK vs SSIF relationship may
have been masked by the fact that the two values were never measured
concurrently at the same site.
3) The soil series identified in each subwatershed were interpreted for
their agricultural capability and for their inherent potential to transmit
pollutants to groundwater and surface water systems. The majority of the
soils inventoried were either Class 1 or 2 for agriculture. Slight restric-
tions due to wetness, topography, undesirable structure or fertility were
the most common limitations encountered. Significant areas of Class 3
soils occurred in AG—lO and 13, due to wetness limitations.
AG—l was found to be comprised almost exlusively of Group V soils when
considered for pollutant transfer potential. The soils of AG-3, 4 and 10
were mainly Group I with significant amounts of Group V. Group II, IV and
V soils were approximately equally distributed in AG-S. AG-l3 soils were
mainly Group II, III and V.
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 RE
LA
TI
ON
SH
IP
OF
PR
OJ
EC
T
RE
SU
LT
S
TO
PL
UA
RG
OB
JE
CT
IV
ES
The
res
ult
s o
f t
his
pro
jec
t w
ill
, i
n p
art
, f
aci
lit
ate
the
ext
rap
ola
tio
n
of
det
ail
ed
sub
wat
ers
hed
dat
a t
o e
nti
re
dra
ina
ge
bas
ins
.
Soi
l m
ap
use
rs
shou
ld b
e aw
are
that
, i
n ma
ny c
ases
, t
he e
xten
t of
poor
ly d
rain
ed s
oils
is
und
ere
sti
mat
ed
in
the
rec
onn
ais
san
ce
soi
l s
urv
ey
rep
ort
s p
ubl
ish
ed
on
a
cou
nty
bas
is.
The
res
ult
s o
bta
ine
d i
n A
G-3
, 4
, 5
and
10
are
evi
den
ce
of
thi
s t
ren
d.
Use
rs
sho
uld
als
o b
e a
war
e t
hat
the
con
cep
ts
of
som
e s
oil
ser
ies
hav
e c
han
ged
sig
nif
ica
ntl
y o
ver
time
.
The
Ber
rie
n S
eri
es
is
one
exa
mpl
e o
f t
his
sit
uat
ion
.
Old
er
sur
vey
s d
efi
ne
the
par
ent
mat
eri
al
of
the
Ber
rie
n S
eri
es
as
90—
180
cm
of
san
dy
ove
r c
lay
ey
mat
eri
al.
The
mod
ern
def
i—
nition is 50-100 cm of sandy over clayey material.
Int
erp
ret
ati
ve
soi
l g
rou
pin
gs
wer
e p
rep
are
d t
o p
red
ict
the
pot
ent
ial
of
var
iou
s
soi
ls
to
tra
nsm
it
pol
lut
ant
s t
o s
urf
ace
and
gro
und
wat
er
sys
tem
s.
The
se
gro
upi
ngs
wer
e
bas
ed
on
the
pri
nci
ple
tha
t
dee
p w
ell
dra
ine
d
med
ium
te
xt
ur
ed
so
il
s
on
ge
nt
le
le
pe
s
ha
ve
th
e
gr
ea
te
st
po
te
nt
ia
l
to
ab
so
rb
mo
st
pol
lut
ant
s.
Inc
rea
sin
g
sha
llo
wne
ss,
ste
epe
r
slo
pes
and
poo
rer
nat
ura
l
drainage tend to reduce this capacity.
Th
is
st
ud
y
wa
s
al
so
in
te
nd
ed
to
pr
ov
id
e
in
pu
t
to
ot
he
r
PL
UA
RG
in
ve
st
i-
ga
ti
on
s.
Sa
mp
le
s
of
ma
jo
r
so
il
s
we
re
pr
ov
id
ed
to
in
ve
st
ig
at
or
s
in
vo
lv
ed
in
Projects 8. 9, 10 and 11.
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 TABLE 27: DATA CHECKLIST
SITE ANAL ENG MINER- WATER
s ERI ES 3 ITE DES c DATA DATA ALOGY TRANS
A # (APP I) (APP II) (APP III) (APP IV) (pp 74—89
005 -
013 4.4
015 -
024
x
>
4
>
<
025
b
D
D
5
3
H
m
m
a
w
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
X
X
X
X
>
<
>
<
1
x
x
X
026
037 —
043
045
046
053
055 —
056 —
067 —
077 —
u
:
U
!
m
u
-
m
w
w
H
b
k
»
C
‘
N
>
4
N
>
<
>
<
1
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
x
x
083 —
O93 -
095 13.4 X X X
096 —
103 -
105
13.2
X
X
X
X
X
106 -
11.5 —
115s
13.1
X
X
X
X
X
116 -
125 —
126 -
136 —
147 _
-94a—
 
  
TABLE 27: cont'd
. SITE ANAL ENG MINER— WATER
SERIES SITE DESC DATA DATA ALOGY TRANS
# (APP I) (APP 11) (APP 111) (APP Iv) (pp 74—89)
153 -
165 1.3 x X
175 1.7 x x
175g 1.5 x x.
176
1.1
x
X
X
X
X
1-2 X X X _ X X
1.6 x X
176s 1.4 x X
183 —
185 —
195 -
206 3.5
216 3.7 X
223 —
225 3.4 x
226 3.1
234 3.3 X
3.6
235 3.2 X x x x X
236 —
247 —
253 —
255 10.5 x x
256 —
264 10.4 X x
265 10.2 X x x X x
10.3 x x
10.6 X x
266 10.1 x x X X X
— 94b —
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SITE AND PROFILE DESCRIPTION OF MAJOR SOIL SERIES
App
end
ix
I c
ont
ain
s
sit
e
and
pro
fil
e
des
cri
pti
ons
of
the
maj
or
soi
l
ser
ies
enc
oun
ter
ed
in
all
of
the
det
ail
ed
sub
wat
ers
hed
s.
Rou
tin
e
ana
lyt
-
ica
l
dat
a
for
the
Se
sit
es
are
pre
sen
ted
in
App
end
ix
II.
Add
iti
ona
l
dat
a
for
sel
ect
ed
sit
es
are
con
tai
ned
in
App
end
ice
s
III
and
IV.
All
sit
es
fro
m A
G—l
are
pre
fix
ed
wit
h
the
num
era
l
1;
sit
es
fro
m A
G-3
wit
h
the
num
era
l
3,
etc
.
Sit
es
are
lis
ted
in
the
seq
uen
ce
of
sub
wat
ers
hed
nu
mb
er
.
Lo
ca
ti
on
s
ar
e
gi
ve
n
by
qu
ot
in
g
the
mi
li
ta
ry
gr
id
re
fe
re
nc
e
on
th
e
app
rop
ria
te
NTS
top
ogr
aph
ic
she
et.
Sam
ple
sit
e l
oca
tio
ns
are
als
o
mar
ked
on the soils maps of the subwatershed.
Terminology at the Order, Great Group and Subgroup levels is
consistent with the 1974 edition of the System of Soil Classification
for Canada. Soil family terminology has been modified to correspond
to the 1978 System. The soil series numbers used are unique to this
report.
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 SERIES 176
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
AP
Bg1
l.l
ADJ/2h
level
D
A
T
E
OF
SA
MP
LI
NG
:
Oc
t.
29
,
19
75
737695
simple 0.3% slope
poorly drained
slowly pervious
slight
nonstony
so
yb
ea
ns
(h
ar
ve
st
ed
an
d
pl
ow
ed
)
Th
e
ca
lc
iu
m
ca
rb
on
at
e
eq
ui
va
le
nt
re
po
rt
ed
fo
r
th
e
Ck
g
ho
ri
zo
n
at
th
is
si
te
is
10
—1
5%
lo
we
r
th
an
is
no
rm
al
ly
ex
pe
ct
ed
fo
r
th
is
se
ri
es
.
Gleysolic
Humic Gleysol
Orthic Humic Gleysol
Fin
e
cla
yey
,
str
ong
cal
car
eou
s,
mil
d,s
uba
qui
c
0-16
(14-20)
16-45
(20-30)
DESCRIPTION
Ve
ry
da
rk
gr
ay
is
h
br
ow
n
(l
OY
R3
/2
m)
,
li
gh
t
b
r
o
wn
i
s
h
gr
ay
(l
OY
R6
/2
d)
;
cl
ay
lo
am
;
mo
de
ra
te
fi
ne
su
ba
ng
ul
ar
bl
oc
ky
br
ea
ki
ng
to
m
o
d
e
r
a
t
e
to
s
t
r
o
n
g
m
e
d
i
u
m
gr
an
ul
ar
;
st
ic
ky
,
fi
rm
,
ve
ry
ha
rd
,p
la
st
ic
;
cl
ea
r
sm
oo
th
bo
un
da
ry
;
so
me
an
gu
la
r
gr
av
el
,
chert and shale.
Gr
ay
(l
OY
R5
.5
/l
m)
,
li
gh
t
gr
ay
(l
OY
R7
/l
d)
;
cl
ay
;
ma
ny
me
di
um
pr
om
in
en
t
st
ro
ng
br
ow
n
(7
.5
YR
5/
6)
mo
tt
le
s;
st
ro
ng
me
di
um
br
ea
ki
ng
to
fi
ne
su
ba
ng
ul
ar
bl
oc
ky
st
ru
ct
ur
e;
ve
ry
st
ic
ky
,
ve
ry
fi
rm
,
ex
tr
em
el
y
ha
rd
,
ve
ry
pl
as
ti
c;
di
ff
us
e
wa
vy
bo
un
da
ry
;
ma
ny
th
ic
k
cl
ay
fi
lm
s
on
pe
d
fa
ce
s;
so
me
an
gu
la
r
gr
av
el
,
chert, shale and cobbles.
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 Site l.l — cont'd
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
13g2 45—116
(60—80)
Ckg 116+
 
DESCRIPTION
Gray (lOYR5.5/lm), light gray (lOYR7/ld);
clay; many coarse prominent strong brown
(lOYR5/6) mottles; moderate to strong
coarse breaking to medium subangular blocky;
very sticky, very firm, extremely hard,
very plastic; gradual wavy boundary; common
moderately thick clay films on ped faces;
some angular gravel, chert, shale and cobbles.
Gray (lOYR6/lm), light gray (lOYR7/ld);
clay and clay loam; many coarse prominent
strong brown (lOYR5/6) mottles; moderate to
strong coarse subangular blocky; very sticky,
very firm, extremely hard, very plastic;
moderate effervescence with 10% HCL; some
angular gravel, chert, shale and cobbles.
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 SERIES 176 - Textural Variant
SITE DESCRIPTION:
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DA
TE
OF
SA
MP
LI
NG
:
Oc
t.
30
,
19
75
1.2
40J/2h
level
729681
simple 0.3% slope
poorly drained
moderately pervious
slight
nonstony
wh
ea
t
ha
rv
es
te
d
in
Au
gu
st
,
pr
es
en
tl
y
fa
ll
ow
CO
MM
EN
TS
:
Th
is
si
te
re
pr
es
en
ts
an
in
te
rg
ra
de
be
tw
ee
n
Se
ri
es
17
6
an
d
Se
ri
es
17
65
.
Un
de
r
vi
rg
in
co
nd
it
io
ns
th
er
e
wa
s
mo
st
li
ke
ly
a
th
in
(<
lO
cm
)
di
sc
on
ti
nu
ou
s
to
ov
er
bu
rd
en
of
sa
nd
at
th
e
si
te
.
Cu
lt
iv
at
io
n
mi
xe
d
th
e
sa
nd
wi
th
th
e
cl
ay
be
ne
at
h
re
su
lt
in
g
in
a
cl
ay
lo
am
to
lo
am
te
xt
ur
ed
surface.
CLASSIFICATION:
ORDER: Gleysolic
GREAT GROUP: Humic Gleysol
SU
BG
RO
UP
:
Or
th
ic
Hu
mi
c
Gl
ey
so
l
FA
MI
LY
:
Fi
ne
cl
ay
ey
,
al
ka
li
ne
,
st
ro
ng
ly
ca
lc
ar
eo
us
,
mi
ld
,
su
ba
qu
ic
MODAL DEPTH (cm)
HO
RI
ZO
N
(T
HI
CK
NE
SS
RA
NG
E)
DE
SC
RI
PT
IO
N
Ap
0—
30
Ve
ry
da
rk
gr
ay
is
h
br
ow
n
(l
OY
R3
/2
m)
li
gh
t
(2
8-
32
)
br
ow
ni
sh
gr
ay
(l
OY
R5
.5
/2
d)
;
cl
ay
lo
am
;
mo
de
ra
te
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
friable, hard, slightly plastic; abrupt,
smooth boundary; some gravel.
Bg
30—
60
Gra
y
(lO
YRS
/lm
),
whi
te
(lO
YR8
/2d
);
cla
y
(5-
33)
loa
m;
man
y
coa
rse
pro
min
ent
yel
low
ish
brown (lOYR5/6) mottles; moderate medium
to coarse subangular blocky; sticky, firm,
extremely hard, very plastic; gradual wavy
boundary; many moderately thick clay films
on ped faces; some gravel, angular gravel,
shale and cobbles.
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Site 1.2 - cont'd
HORIZON
Ckg
MODAL DEPTH (cm)
(THICKNESS RANGE)
60+
DESCRIPTION
Gray
(lOYRS/lm),
white
(lOYR8/2d),
silt
clay
loam
and
silty
clay;
common
coarse
prominent
yellowish
brown
(lOYR5/6)
mottles;
moderate
to
strong
coarse
subangular
blocky;
sticky,
firm,
extremely
hard,
very
plastic;
moderately
effervescent
with
10%
HCL;
some
gravel,
angular
gravel,
shale
and cobbles.
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 SERIES 165
SIT
E D
ESC
RIP
TIO
N
DAT
E O
F S
AMP
LIN
G:
Apr
il
19,
197
6
SITE NUMBER: 1.3
LOCATION: ‘40J/2h 754646
SUR
FAC
E F
ORM
:
lev
el
wit
h b
roa
d,
low
hum
moc
ks
SLOPE: upper portion of simple 1% slope
DRAINAGE: imperfectly drained
PERVIOUSNESS: moderately pervious
EROSION: slight
STONINESS: nonstony
PRESENT LAND USE: fallow
COM
MEN
TS:
rem
nan
ts
of
Bru
nis
oli
c
dev
elo
pme
nt
in
Aeg
j
hor
izo
n
pre
sen
t.
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisolic
SUBGROUP: Gleyed OrthicGray Brown Luvisol
FAMILY: Coarse loamy over fine clayey, Strongly
calcareous, mild, gubhumid
MODAL DEPTH (cm)
HOR
IZO
N
$TH
ICK
NES
S R
ANG
E!
DES
CRI
PTI
ON
Ap
0—2
8
Dar
k g
ray
ish
bro
wn
(lO
YRé
/Zm
),
lig
ht
(26
—33
)
bro
wni
sh
gra
y
(lO
YR6
/2d
);
loa
my
san
d;
wea
k
medium angular blocky, breaking to very weak
medium granular; slightly sticky, very
friable, soft, nonplastic;
abrupt smooth boundary; some gravel.
Aeg
j
28-
36
Yel
low
ish
bro
wn
(lO
YR5
/4m
),
ver
y p
ale
( 0—20) yellow (lOYR7/4); sand; common medium
distinct yellowish brown (10YR5/6) mottles;
single grain (structureless); nonsticky,
loose; nonplastic; abrupt broken boundary;
some gravel.
Btg
j
36-
60
Dar
k y
ell
owi
sh
bro
wn
(lO
YR4
/4m
) d
ryi
ng
to
(13
—40)
pal
e b
row
n (
lOY
R6/
3d)
; f
ine
san
dy
loa
m;
common medium distinct yellowish brown
(10YR5/6) mottles; weak coarse angular
blocky; slightly sticky, very friable,
slightly hard, nonplastic; abrupt wavy
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 Site 1.3 - cont'd
MDDAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
Btgj ~ cont'd
II Ckg 60+
DESCRIPTION
boundary; commonthin dark yellowish brown
clay films in many voids/channels and on
some vertical and horizontal ped faces;
some gravel.
Gray (lOYRé/lm) drying to light gray
(5YR7/ld); silty clay; many coarse
prominent dark yellowish brown (lOYR4/6)
mottles; strong medium to coarse angular
blocky, very sticky, very firm, very hard,
very plastic; moderately effervescent;
some angular gravel and shale.
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 SERIES 1763
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
DATE OF SAMPLING: April 19, 1976
1.4
ADJ/2h 754646
level
toe of simple 1% slope
poorly drained
moderately pervious
slight
nonstony
fallow
watertable at 1.2m
Gleysolic
Humic Gleysol
Orthic Humic Gleysol
Fin
e c
lay
ey,
alk
ali
ne,
str
ong
ly
cal
car
eou
s,
mil
d,
sub
aqu
ic
MODAL DEPTH (cm)
HORIZON
AP
Bg
II Bg
(THICKNESS RANGE)
0—22
(20-34)
47-95
(40-70)
DESCRIPTION
Very dark gray (lOYR3/lm), grayish brown
(lOYRS/Zd); fine sandy loam; weak medium
angular blocky breaking to weak medium
granular; slightly sticky, very friable,
soft, slightly plastic; abrupt smooth
boundary; some gravel.
22-47
(0—27)
Brown (lOYR5/3m), grayish brown (lOYRS/Zd);
fine sandy loam; many medium prominent
yellowish brown (lOYR5/6) mottles; weak
coarse angular blocky breaking to weak
medium granular; slightly sticky, very
friable, soft, slightly plastic; clear
broken boundary; some gravel and shale.
Gray (lOYRS/lm), light gray (lOYR6/1d);
clay loam and clay; many medium prominent
dark yellowish brown (lOYRA/é) mottles;
strong coarse angular blocky; sticky, firm,
very hard, very plastic; gradual wavy
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 Site 1.4 — cont'd
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
II Bg — cont'd boundary; some angular gravel, shale
and cobbles.
II Ckg 95+ Dark gray (lOYR4/lm), light brownish
gray (lOYR6/2d); clay loam and silty clay
loam; many coarse prominent dark yellowish
brown (lOYR4/4) mottles; strong coarse
angular blocky; sticky, firm, very hard,
very plastic; moderately effervescent
with 10% HCL; some angular gravel, shale
and cobbles.
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 SERIES 175g
SITE DESCRIPTION
DATE OF SAMPLING: April 22, 1976
SITE NUMBER: 1.5
LOCATION: 40J/2h 715694
SURFACE FORM: level with low hummocks
SLOPE: lower portion of simple 1% slope
DRAINAGE: imperfectly drained
PERVIOUSNESS: moderately pervious
EROSION: slight
STONINESS: slightly stony
PRESENT LAND USE:
fallow
COMMENTS: The II Btgj horizon replaces the Btgj on 70% of the
exposed surface.
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP: Gleyed Orthic Gray Brown Luvisol
FAMELY: Fine clayey, strongly calcareous, mild,subhumid
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Ap 0—20 Dark grayish brown (lOYRé/Zm) light brownish
(17—22)
gray (lOYRb/Zd); sandy loam; weak coarse
angular blocky breaking to Weak coarse
granular; slightly sticky, very friable,
soft,nonplastic; abrupt smoothboundary;
gravel and some chert.
Aegj
20-28
Brownish yellow
(lOYR6/6m), very pale brown
(6—17)
(lOYR7/3d);
gravelly
sandy
loam;
common
medium
distinct
reddish
yellow
(7.5YR6/8)
mottles;
weak
medium
angular
blocky;
slightly
sticky,
friable,
slightly
hard,
slightly
plastic;
clear,
irregular
boundary;
gravel
and some chert.
Btgj
28—54
Dark
yellowish
brown
(lOYR4/4n0,
light
(0—30)
yellowish
brown
(lOYR6/4d);
gravelly
sandy
clay
loam;
few
medium
distinct
dark
yellowish
brown
(lOYR4/6)
mottles;
moderate
medium
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Site 1.5 - cont'd
MEDAL DEPTH (cm)
HORIZON
Btgj — cont'd
II Btgj 28—54
( 0-30)
II Ckg 54+
(THICKNESS RANGE) DESCRIPTION
subangular blocky; slightly sticky, friable,
hard, plastic; clear, broken boundary;
moderately thick, dark yellowish brown
(lOYR4/4m) clay skins in many voids/channels
on some vertical and horizontal ped faces;
gravel, some chert and cobbles.
Yellowish brown (lOYRS/Am), pale brown
(lOYR6/3d); silty clay; common medium
distinct strong brown (7.5YR5/6) mottles;
moderate to strong fine to medium angular
blocky; sticky, very firm, hard, very
plastic; clear, broken boundary; many thick
brown (lOYR5/3m) clay films in all voids/
channels and on all vertical and horizontal
ped faces; some shale and cobbles.
Gray (5Y6/lm), white (lOYR8/2d); silty
clay loam; many coarse prominent yellowish
brown (lOYR5/6) mottles; strong coarse
angular blocky; sticky, firm, very hard,
very plastic; moderately effervescent with
10% HCL; some shale and cobbles.
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 SERIES 176
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
AP
Bg1
Bgz
1.6
4OJ/2h
level
DATE OF SAMPLING: Sept. 16, 1976
747652
simple 0.3% slope
poorly drained
slowly pervious
slight
nons tony
Gleysolic
Humic Gleysol
snap beans - harvested and fall plowed
Orthic Humic Gleysol
Fine clayey, alkaline, strongly calcareous, mild, subaquic.
0—25
(24—27)
25-75
(40-50)
75-100
(20-30)
DESCRIPTION
Very darkgrayish brown (lOYR3/2m), brown
(lOYR5/3d); clay loam; weak medium angular
blocky breaking to strong medium granular;
slightly sticky, firm, hard, slightly
plastic; abrupt smooth boundary; some
angular gravel and shale.
Gray (lOYRS/lm); clay; many medium prominent
yellowish brown (lOYR5/8) mottles; strong
medium angular blocky breaking to strong
fine angular blocky; sticky, firm, very
hard, plastic; diffuse wavy boundary; many
thick clay films on ped faces; some angular
gravel and shale.
Gray (lOYR5.5/lm); clay; many coarse promi-
nent yellowish brown(lOYR5/8) mottles;
strong coarse angular blocky breaking to
strong fine angular blocky; sticky, firm,
very hard, plastic; clear wavy boundary,
common thick clay films on ped surfaces;
some angular gravel and shale.
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Site 1.6 — cont'd
HORIZON
Ckg
MODAL DEPTH (cm)
(THICKNESS RANGE)
100+
DESCRIPTION
Light gray (lOYRé/lm); silty clay; promi—
nent dark yellowish brown (lOYR4/4)
mottles; moderate coarse angular blocky
breaking to strong fine angular blocky;
sticky, firm, very hard, plastic; moderate
effervescence with 10% HCL; some angular
gravel and shale.
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 SERIES 175
SITE DESCRIPTION
DATE OF SAMPIING: Sept. 16, 1977
751693
 
108
upper part simple 1.5% slope
imperfectly drained
Gleyed Orthic Gray Brown Luvisol
Fine clayey, strongly calcareous, mild, subhumid
DESCRIPTION
Dark grayish brown (lOYR4/2m); loam; moderate
to strong medium granular; slightly sticky,
friable, slightly hard, slightly plastic;
abrupt smooth boundary; some angular
gravel, chert and shale.
Yellowish brown (lOYR5/4m); loam; common
medium distinct strong brown (7.5YR5/6)
mottles; weak to moderate medium granular;
slightly sticky, very friable, slightly
hard, slightly plastic; abrupt broken
boundary;
some
angular
gravel,
chert
and
shale.
Grayish
brown
(lOYR5/2);
clay;
common
medium
distinct
dark
yellowish
brown
(lOYR4/4)
mottles,
few
fine
prominent
dark
yellowish
brown
(lOYR4/6)
mottles;
moderate
medium
prismatic
breaking
to
strong
medium
angular
blocky;
sticky,
firm,
hard,
plastic;
clear,
wavy
boundary;
common,
moderately
thick
clay
films
in
many
voids/channels
and
some
vertical
and
horizontal
ped
faces;
some
angular
gravel,
chert and shale.
SITE NUMBER: 1.7
LOCATION: 40J/2h
SURFACE FORM: level
SLOPE:
DRAINAGE:
PERVIOUSNESS: slowly pervious
EROSION: slight
STONINESS: slightly stony
PRESENT LAND USE: fallow
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
Ap 0-20
(18-20)
Aegj 20-22
(0-9)
Btgj 22-50
(24—35)
 SITE 1.7 — cont'd
HORIZON
Ckgj
MODAL DEPTH (cm)
(THICKNESS RANGE)
50+
109
DESCRIPTION
Grayish (lOYR5/2m) matrix; silty clay
loam; common coarse distinct yellowish
brown (lOYR5/4)mottles; strong medium
angular blocky; sticky, firm, hard,
plastic; some angular gravel, chert and
shale"
 
 SERIES 226
SITE DESCRIPTION
DA
TE
OF
SA
MP
LI
NG
:
Se
pt
.
10
,
19
76
SITE NUMBER: 3.1
LO
CA
TI
ON
:
4O
P/
6W
68
79
80
SURFACE FORM:
SLOPE:
level blanket
de
pr
es
si
on
al
co
mp
le
x
1%
sl
op
e
DRAINAGE: poorly drained
PERVIOUSNESS: moderately pervious
EROSION: nil
STONINESS: nonstony
PRESENT LAND USE:
white beans
CO
MM
EN
TS
:
Di
sc
on
ti
nu
ou
s
gr
av
el
la
ye
r
at
ti
ll
co
nt
ac
t
CLASSIFICATION
ORDER: Gleysolic
GREAT GROUP: Humic Gleysol
SU
BG
RO
UP
:
Or
th
ic
Hu
mi
c
Gl
ey
so
l
FA
MI
LY
:
Fi
ne
cl
ay
ey
,
al
ka
li
ne
,
ex
tr
em
el
y
ca
lc
ar
eo
us
,
mi
ld
,
su
ba
qu
ic
MODAL DEPTH (cm)
HO
RI
ZO
N
gT
HI
CK
NE
SS
RA
NG
E)
QE
SC
RI
PT
IO
N
Ap
0-
30
Ve
ry
da
rk
gr
ay
is
h
br
ow
n
(l
OY
R3
/2
m)
,
gr
ay
is
h
(2
5—
35
)
br
ow
n
(l
OY
RS
/Z
d)
;
si
lt
y
cl
ay
lo
am
;
mo
de
ra
te
me
di
um
gr
an
ul
ar
;
st
ic
ky
,
fr
ia
bl
e,
sl
ig
ht
ly
ha
rd
,
pl
as
ti
c;
ab
ru
pt
sm
oo
th
bo
un
da
ry
;
fr
ee
of coarse fragments.
Bg
1
30
-4
5
Br
ow
n
(l
OY
R5
/3
m)
;
si
lt
y
cl
ay
lo
am
;
ma
ny
(10
-20
)
pr
om
in
en
t
ye
ll
ow
is
h
br
ow
n
(l
OY
R5
/6
)
mo
tt
le
s;
mo
de
ra
te
to
st
ro
ng
me
di
um
su
ba
ng
ul
ar
bl
oc
ky
;
st
ic
ky
,
fi
rm
,
ve
ry
ha
rd
,
ve
ry
pl
as
ti
c;
gr
an
ul
ar
wa
vy
bo
un
da
ry
;
co
mm
on
mo
de
ra
te
ly
th
ic
k
cl
ay
fi
lm
s
inl
nan
y
vo
id
s/
ch
an
ne
ls
an
d
on
so
me
ve
rt
ic
al
an
d
ho
ri
zo
nt
al
pe
d
fa
ce
s;
free of coarse fragments.
Bg2
45—
70
Gra
yis
h b
row
n
(lO
YRS
/Zm
);
sil
ty
cla
y;
man
y
(30
-40
)
co
ar
se
pr
om
in
en
t
ye
ll
ow
is
h
br
ow
n
(l
OY
R5
/6
)
mo
tt
le
s;
mo
de
ra
te
me
di
um
su
ba
ng
ul
ar
bl
oc
ky
;
sticky, firm, very hard, very plastic; clear
wavy boundary; common moderately thick clay
films inlnanyvoids/channels and on some
110
 SITE 3.1 — cont'd
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Bg2 - cont'd
vertical and horizontal ped faces; free of
coarse fragments.
II Ckg
70+
Yellowish brown (lOYRS/ém); silty clay loam
many coarse prominent reddish yellow
(7.5YR6/8) mottles; moderate medium subang—
ular blocky; sticky, friable, extremely hard,
very plastic; moderately effervescent with
10% HCL; some angular gravel, shale and
cobbles.
lll
SERIES 235
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PREVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
 
DATE OF SAMPLING: May 12, 1976
3.2
40P/6 686980
level
toe of complex 1% slope
imperfectly drained
moderately pervious
slight water erosion
slightly stony
fallow (in preparation for white beans)
 
COMMENTS:
water
table
at
0.7m
CLASSIFICATION
ORDER: Luvisolic
GREAT
GROUP:
Gray
Brown
Luvisol
SUBGRDUP:
Gleyed
Orthic
Gray
Brown
Luvisol
FAMILY:
Fine
clayey,
extremely
calcareous,
mild,
humid
MODAL DEPTH (cm)
HORIZON
(THICKNESS
RANGE)
DESCRIPTION
Ap
0—26
Very
dark
grayish
brown
(lOYR3/2m),
grayish
brown
(lOYRS/Zd);
silty
clay
loam;
weak
to
moderate
medium
to
coarse
subangular
blocky
breaking
to
moderate
medium
granular;
sticky,
friable,
hard,
plastic;
abrupt
wavy
boundary;
few
very
fine
random
roots
inped
and
exped;
common
fine
vertical
exped
continuous
dendritic
interstitial
pores,
many
very
fine
random
inped
discontinuous
simple
tubular
pores;
few
fine
d
a
r
k
gray
(lOYR4/lm)
o
b
l
o
n
g
w
o
r
m
casts
throughout
matrix;
some
angular
gravel,
s
h
a
l
e
a
n
d
c
o
b
b
l
e
s
.
Aegj
26—37
Dark
brown
to
brown
(lOYR4/3u0;
silty
clay
loam;
c
c
m
m
o
n
fine
d
i
s
t
i
n
c
t
y
e
l
l
o
w
i
s
h
b
r
o
w
n
(
l
O
Y
R
S
/
S
)
m
o
t
t
l
e
s
;
w
e
a
k
m
e
d
i
u
m
to
c
o
a
r
s
e
s
ub
a
n
g
ul
a
r
b
l
o
c
k
y
b
r
e
a
k
i
n
g
to
w
e
a
k
t
o
m
o
d
e
r
a
t
e
f
i
n
e
to
m
e
d
i
u
m
s
u
b
a
n
g
u
l
a
r
b
l
o
c
k
y
;
s
t
i
c
k
y
,
friable,
hard,
plastic;
c
l
e
a
r
b
r
o
k
e
n
b
o
un
d
a
r
y;
few
very
fine
r
a
n
d
o
m
inped
a
n
d
e
xp
e
d
r
o
o
t
s
c
o
m
m
o
n
f
i
n
e
v
e
r
t
i
c
a
l
e
x
p
e
d
c
o
n
t
i
n
u
o
u
s
d
e
n
d
r
i
t
i
c
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SITE 3.2 - cont'd
MODAL DEPTH (cm)
HORIZON
Aegj h cont'd
Btgjl 37—47
Btgj2
47—52
( 4—30)
(THICKNESS RANGE)
 
DESCRIPTION
interstitial
pores,
many
very
finerandom
inped
discontinuous
simple
tubular
pores;
common
fine
dark
gray
(lOYR4/l)
worm
casts
throughout
matrix;
some
angular
gravel,
shale and cobbles.
Dark
grayish
brown
(lOYR4/2m),
brown
(lOYR4.5/3.5d);
silty
clay;
few
fine
distinct
dark
yellowish
brown
(lOYR4/4)
mottles;
weak
to
moderate
medium
subangular
blocky
breaking
to
weak
to
moderate
fine
to
medium
subangular
blocky;
sticky,
friable,
hard,
plastic;
clear
wavy
boundary;
many
thin
clay
films
in
many
voids/channels
and
on
some
vertical
and
horizontal
ped
faces;
few
very
fine
random
inped
and
exped
roots;
common
fine
vertical
exped
continuous
dendritic
interstitial
pores
and
many
very
fine
random
inped
discontinuous
simple
tubular
pores;
common
fine
dark
gray
(lOYR4/lm)
worm
casts
throughout
matrix;
some
angular
gravel, shale and cobbles.
Brown
to
dark
brown
(lOYR4/3m),
pale
brown
(lOYR6/3d);
silty
clay
loam;
few
fine
distinct
strong
brown
(7.5YR5/5)
mottles;
weak
to
moderate
medium
to
coarse
subangular
blocky
breaking
to
moderate
medium
subangular
blocky;
sticky,
friable,
hard,
plastic;
clear
wavy
boundary;
many
thin
clay
films
in
many
voids/channels
and
on
some
vertical
and
horizontal
ped
faces;
few
very
fine
random
inped
and
exped
roots;
common
fine
vertical
exped
continuous
dendritic
inter-
sitial
pores,
and
many
very
fine
random
inped
discontinuous
simple
tubular
pores;
common
fine
dark
gray
(lOYR4/lm)
worm
casts
throughout
matrix;
some
angular
gravel,
shale and cobbles.
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 SITE 3.2 - cont'd
HORIZON
Ckgj
MODAL DEPTH (cm)
(THICKNESS RANGE)
52+
w
Brown (lOYR5/3m); light gray (lOYR7/2d);
silty clay loam; many medium prominent
strong brown (7.5YR6/6) mottles; moderate
medium to coarse subangular blocky breaking
to moderate fine to medium angular blocky;
sticky, friable, extremely hard, very
plastic; very few, very fine random inped
and exped roots; common fine vertical
ex
pe
d
co
nt
in
uo
us
si
mp
le
tu
bu
la
r
po
re
s;
few fine oblong dark gray (lOYR4/lm) worm
casts throughout matrix; moderately cal—
careous with 10% HCL; some angular
gravel, shale and cobbles.
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SERIES 234
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DATE OF SAMPLING: May 12, 1976
3.3
40P/6w
undulating
685980
upper portion of complex 4% slope
moderately well drained
moderately pervious
moderate water erosion
slightly stony
fallow (in preparation for white beans)
COMMENTS: (1) watertable at 0.5m
(2) in about 30% of exposed profile the BCk horizon
replaces the Ae and Bt horizons.
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP: Orthic Gray Brown Luvisol
FAMILY: Fine Claera EXtremely calcareous, mild,
humid.
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Ap 0—24 Very dark grayish brown (10YR3/2m), light
(18-27) brownish gray (lOYR5/2d); silty clay loam
and clay loam; moderate to strong medium
granular; slightly sticky, very friable, hard,
plastic; abrupt smoothboundary; few very
fine exped roots; few fine vertical exped con-
tin
uou
s
den
dri
tic
int
ers
tit
ial
por
es
and
man
y
very fine random inped discontinuous simple
tu
bu
la
r
po
re
s;
so
me
an
gu
la
r
gr
av
el
,
sh
al
e
and cobbles.
Ae
24
—3
0
Gr
ay
is
h
br
ow
n
(l
OY
R4
.5
/3
m)
,
li
gh
t
br
ow
ni
sh
(
0-
18
)
gr
ay
(l
OY
R6
/3
d)
;
si
lt
lo
am
;
we
ak
me
di
um
to
co
ar
se
su
ba
ng
ul
ar
bl
oc
ky
br
ea
ki
ng
to
mo
de
ra
te
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
hard, plastic; abrupt, broken boundary; few
very fine random exped roots; common fine
vertical exped continuous dendritic inter—
llS
 SITE 3.3 - cont'd
MODAL DEPTH (cm)
HORIZQE (THICKNESS RANGE} DESCRIPTION
Ae
" C
ont
'd
sti
tia
l p
ore
s a
nd
man
y
ver
y fi
ne
ran
dom
inped discontinuous simple tubular pores;
common fine dark grayish brown (lOYR4/2m)
worm casts throughout matrix; some angular
gravel, shale and cobbles.
Bt 30—50 Brown to dark brown (7.5YR4/3m), brown to
( 0-18) dark brown (lOYR4/3d); clay; strong medium
to coarse subangular blocky; very sticky,
firm, extremely hard, very plastic; clear
broken boundary; continuous moderately thick
clay films in all voids/channels and on all
vertical and horizontal ped faces; few very
fine random exped roots; common fine random
exped, continuous dendritic interstitial
pores and many very fine random inped dis-
continuous simple tubular pores; common fine
oblong dark grayish brown (lOYR4/2m) worm
casts throughout matix; some angular gravel,
shale and cobbles.
BCk 50-55 Brown to dark brown (lOYR4/3m), brown (lOYR
( 0-20) 5/3d); silty clay loam, moderate medium to
coarse subangular blocky; sticky, firm, very
hard, plastic; gradual broken boundary; many
thin clay films in.many voids/channels and on
some vertical and horizontal ped faces; few
very fine random exped roots; common fine
random exped continuous dendritic interstitial
pores and many very fine random inped, dis—
continuous simpletubular pores; few fine
oblong grayish brown (lOYRé/Zm) worm casts
throughout matix; moderately effervescent with
10% HCL; some angular gravel, shale and cobbles.
Ckgj 55+ Yellowish brown (lOYRS/Am), pale brown (lOYR
6/3d); silty clay loam; few fine distinct
yellowish brown (lOYR5/6) mottles; moderate
coarse subangular blocky breaking to strong
fine subangular blocky; sticky, firm, extremely
hard, plastic; very few, very fine random
exped roots; common fine random exped continu—
ous dendritic interstitial pores and many
very fine inped discontinuous simple tubular
pores; few fine oblong grayish brown worm
casts
throughout
matrix;
strongly
effervescent
with
10%
HCL;
some
angular
gravel,
shale
and
cobbles.
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SERIES 225
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)HORIZON
Ap
Aegj
Btgj
3.4
40P/2W
DATE OF SAMPLING: June 22, 1976
679948
level blanket
upper portion of complex 1% slope
imperfectly drained
moderately pervious
slight
nonstony
corn
The glaciolacustrine overburden ranged from 30 to over
100 cm in thickness in general vicinity of the sample
site.
There was often a thin (<10cm) gravelly layer
at the till contact.
Luvisolic
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Fine
silty,
extremely
calcareous,
mild,
humid
0—17
(15-20)
17-30
( 0-30)
30-60
(10—40)
DESCRIPTION
Very dark grayish brown (lOYR3/2m),light
brownish gray (lOYR6/2d); silt loam; weak
medium granular; slightly sticky, very friable,
soft, slightly plastic; abrupt smooth boundary;
free of coarse fragments.
Yellowish brown (lOYR5/4m), very pale brown
(lOYR7/3d); silt loam; common medium distinct
dark yellowish brOWn (lOYRA/Am) mottles;
weak fine subangular blocky breaking to
weak to moderate medium granular; slightly
st
ic
ky
,
ve
ry
fr
ia
bl
e,
sl
ig
ht
ly
ha
rd
,
sl
ig
ht
ly
plastic; clear broken boundary; free of
coarse fragments.
Dark yellowish brown (lOYR4/4m), very pale
brown (lOYR7/4d); silty clay loam; common
medium distinct yellowish brown (lOYR5/6)
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 SITE 3.4 - cont'd
MODAL DEPTH (cm)
HORIZON
Btgj — cont'd
Bng 60—80
( 5—25)
Ckgj 80-90
( 0—15)
II Ckgj 90+
(THICKNESS RANGE)
DESCRIPTION
mottles; moderate to strong medium sub-
angular blocky; very sticky, firm, hard,
very plastic; clear irregular boundary;
common moderately thick clay films in many
voids/channels and on some vertical and
horizontal ped faces; free of coarse
fragments.
Dark yellowish brown (lOYR4/4m), very pale
brown (lOYR7/4d); silty clay loam; many
medium prominent yellowish brown (lOYR5/7)
mottles; moderate coarse subangular blocky
breaking to moderate medium subangular
blocky; sticky, friable, slightly hard,
plastic; diffuse wavy boundary; free of
coarse fragments.
Pale brown (lOYR6/3m), light gray (lOYR7/2d);
silt loam; many medium prominent yellowish
brown (lOYR5/7) mottles; weak medium pseudo-
platy breaking to moderate_medium angular
blocky; sticky, friable, slightly hard,
slightly plastic; clear broken boundary;
moderate effervescence with 10% HCL; free
of coarse fragments.
Brown (lOYR5/3m), pale brown (lOYR6/3d);
silty clay loam; many coarse prominent
dark yellowish brown (lOYR4/6) mottles;
strong coarse angular blocky; very sticky,
friable, extremely hard, very plastic;
moderate effervescence with 10% HCL; some
angular gravel, shale and chert.
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 SERIES 206
SITE DESCRIPTION
DATE OF SAMPLING:
June 23, 1976
SITE NUMBER: 3.5
LOCATION: 4OP/6W 656956
SURFACE FORM: level
SLOPE: simple 0.3% slope
DRAINAGE: poorly drained
PERVIOUSNESS: moderately pervious
EROSION: nil
STONINESS: nonstony
PRESENT LAND USE: corn
CLASSIFICATION
ORDER: Gleysolic
GREAT GROUP: Humic Gleysol
SUBGROUP: Carbonated Orthic Humic Gleysol
FAMILY: Coarse silty, alkaline, extremely calcareous, mild,
subaquic.
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Apk 0—25 Very dark gray (lOYRB/lm), gray (lOYRS/ld);
(20-35) silt loam; weak medium angular blocky
breaking to moderate medium granular;
slightly sticky, very friable, soft,
slightly plastic; abrupt wavy boundary;
moderately effervescent; free of
coarse fragments.
ng1 25—40 Gray to light gray (5YR6/lm), white (SYR
( 5-20) 8/ld); silt loam; few fine prominent dark
yellowish brown (lOYR4/6) mottles; weak
coarse pseudo—platy breaking to weak to
moderate medium angular blocky; slightly
sticky, very friable, soft, slightly
plastic; gradual wavy boundary; moderately
effervescent; free of coarse fragments.
ng2 45—75 Light olive gray (5YR6/2m), light gray,
(25—40) (5YR7/2d); silt loam; common fine prominent
dark yellowish brown (lOYR4/6) mottles; weak
coarse pseudo-platy breaking to weak to
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 SITE 3.5 - cont'd
NODAL DEPTH (cm)
HORIZON
ng2 - cont'd
Ckg 75+
(THICKNESS RANGE)
DESCRIPTION
moderate coarse angular blocky; slightly
sticky, very friable, soft, slightly
plastic; gradual wavy boundary; moderately
effervescent; free of coarse fragments.
Light olive gray (5YR6/2m), light gray
(5YR7/2d): silt loam, many coarse promi-
nent yellowish brown (lOYR5/8) mottles;
weak to moderate coarse psuedo-platy breaking
to weak to moderate coarse angular blocky;
slightly sticky, very friable, soft,
slightly plastic; moderately effervescent;
with 10% HCL; free of coarse fragments.
120
 SERIES
234
(Eroded
phase)
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION:
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
Apk
Btk
3.6
40P/6w
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slightly stony
Luvisolic
Gray Brown Luvisol
alfalfa
eroded phase
Orthic Gray Brown Luvisol
Fine
clayey,
extremely
calcareous,
mild,
humid
0-12
(10-15)
12-25
( 0-25)
DESCRIPTION
Dark
grayish
brown
(lOYRA/Zm);
silty
clay
loam;
moderate
to
strong,
medium
to
coarse
angular
blocky
breaking
to
moderate
to
strong
fine
angular
blocky;
slightly
sticky,
friable,
very
hard;
abrupt
smooth
boundary;
moderate
effervescence
with
10%
HCL;
some
angular gravel, shale and cobbles.
Dark yellowish brown (lOYR3/4m); silty clay;
moderate to strong medium subangular blocky
breaking to strong fine subangular blocky;
sticky, firm, extremely hard; gradual
broken boundary; few thin clay films in many
voids/channels and on some vertical and
horizontal
ped
faces;
weakly
effervescent;
some angular gravel, shale and cobbles.
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SITE 3.6 - cont'd
ﬁORIZON
Ck
MODAL DEPTH (cm)
25+
(THICKNESS RANGE)
122
DESCRIPTION
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SERIES 216
SITE
DESCRIPTION
DATE
OF
SAMPLING:
Oct.
5,
1976
SITE NUMBER: 3.7
LOCATION: 40P/6w 709983
SURFACE FORM: level
SLOPE:
simple
<0.5%
slope
DRAINAGE: poorly drained
PERVIOUSNESS:
moderately
pervious
EROSION: nil
STONINESS: nonstony
PRESENT LAND USE: white beans
COMMENTS:
(1)
water
table
at
0.7m
(2)
massive
compacted
layer
(5
cm
thick)
immediately
below plow depth.
(3)
fine
shells
found
throughout
profile
becoming
more common with depth.
(4)
silt
and
fine
sand
content
appears
to
increase
with depth.
CLASSIFICATION
ORDER: Gleysolic
GREAT GROUP : Humic Gleysol
SUBGROUP: Orthic Humic Gleysol
FAMILY:
Fine
clayey over fine silty, alkaline,
strongly
calcareous, mild, subaquic.
MODAL DEPTH (cm)
HORIZON
(THICKNESS
RANGE)
DESCRIPTION
Ap
0-20
Very dark grayish brown (lOYR3/2m), grayish
(20—20) brown (lOYR5/2d); silty clay loam; moderate
fine subangular blocky breaking to moderate
medium granular; slightly sticky, friable,
hard, slightly plastic; abrupt smooth
boundary; free of coarse fragments.
33 20-50 Gray (lOYR5.lm), light brownish gray
(2.5Y6/2d); silty clay; moderate to strong
fine subangular blocky; slightly sticky,
friable, hard, slightly plastic; clear wavy
boundary; free of coarse fragments except
for some animal shells.
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 SITE 3.7 - cont'd
HORIZON
Ckg
MODAL DEPTH (cm)
(THICKNESS RANGE)
50+
W
Gray (lOYRS/lm); light gray (lOYR7/2d);
silt loam; moderate coarse angular blocky
breaking to moderate fine angular blocky;
slightly sticky, friable, hard, slightly
plastic; moderately effervescent with
10% HCL; some animal shells, otherwise
free of coarse fragments.
 SERIES 026
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
 
DATE
OF
SAMPLING:
Oct.
17,
1975
4.1
40P/lOE
level
322396
depressional
portion
of
simple
1%
slope
 
poorly drained
moderately pervious
none
slightly stony
corn (water transmissibility measurements made in
adjacent pasture)
COMMENTS: the gravelly layer that occurs at depth at this site
is not always present in Series 026
CLASSIFICATION:
ORDER: Gleysolic
GREAT GROUP: Humic Gleysol
SUBGROUP: Orthic Humic Gleysol
FAMILY: Fine clayey, alkaline, strongly calcareous, mild, subaquic
. MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE! HORIZON
Ap 0-20 Very darkgray (lOYR3/lm), grayish brown
(19-22) (lOYR5/2d); silty clay loam; moderate fine
to medium granular; slightly sticky;
friable, slightly hard, plastic; abrupt
smooth boundary; very few micro vertical
inped roots; common very fine random exped
discontinuous dendritic vesicular pores;
some gravel, angular gravel, chert and
cobbles.
Bgl 20-55 Brown (lOYR5/3m); clay to clay loam, many
(18-35) medium prominent strong brown (7.5YR5/6m)
mottles; moderate to strong medium sub-
angular blocky; sticky, firm, very hard,
very plastic; gradual wavy boundary;
common, moderately thick dark grayish
brown (lOYR4/2m) clay films in many voids/
channels and on some vertical and horizontal
125
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HORIZON
SITE 4.1 — cont’d
MODAL DEPTH (cm)
Bgl — cont'd
Bg2 55-95
Ckg 95-110
(10—30)
11<mg 1n»
 
(THI CKNESS RANGE) DESCRIPTION
ped faces; very few micro vertical exped
roots; common medium vertical and horizontal
exped continuous dendritic tubular pores;
few medium oblong very dark grayish brown
(lOYR3/2m) worm casts throughout matrix;
some gravel, angular gravel, chert and
cobbles.
Grayish brown (lOYRS/Zno; clay; many coarse
prominent yellowish brown (lOYR5/6m) mottles;
moderate medium subangular blocky; sticky,
firm, very hard, very plastic; gradual wavy
boundary; common, moderately thick very
dark grayish brown (lOYRA/Zm) clay films in
all voids/channels and on all vertical and
horizontal ped faces; very few micro vertical
exped roots; common fine vertical and
horizontal exped continuous dendritic tubular
pores; few medium oblong very dark grayish
brown (lOYR3/2m) worm casts throughout matrix;
some gravel, angular gravel, chert and cobbles.
Yellowish brown (lOYR5/4m); clay loam; many
coarse distinct strong brown (7.5YR5/6m)
mottles; weak to moderate medium subangular
blocky; slightly sticky, firm, hard, plastic;
clear wavy boundary; very few micro vertical
exped roots; few very fine random exped
discontinuous dendritic tubular pores;
moderately effervescent; some gravel, angular
gravel; chert and cobbles.
Light brownish gray (lOYR6/2m), light gray
(lOYR7/2d); very gravelly coarse sandy loam;
many coarse prominent yellowish brown
(lOYR5/6m) mottles; structureless single grain;
non—sticky, loose, non—plastic; commonmedium
random exped continuous dendritic interstitual
pores; moderately effervescent; gravel and
some cobbles.
126
 SERIES 025
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DATE OF SAMPLING: Oct. 15, 1975
4.2
4OP/10E 322396
level
middle portion of simple 1.5% slope
imperfectly drained
moderately pervious
slight water erosion
slightly stony
small grains
clay content is 5—10% lower than would normally be
expected for this series.
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Fine silty, strongly calcareous, mild, humid
DESCRIPTION
Very dark grayish brown (lOYR3/2d), gray
brown (lOYRS/Zd); silt loam; moderate
medium granular; slightly sticky, friable,
slightly hard, slightly plastic; abrupt
smooth boundary; few very fine oblique
inped roots; few very fine random exped
discontinuous dendriticvesicular pores;
some gravel and cobbles.
Brown (lOYR5/3m), pale brown (lOYR613d);
loam; common coarse distinct brown
(7.5YR5/4) mottles; very weak fine to
medium granular; slightly sticky, friable,
slightly hard, slightly plastic; gradual
broken boundary; few very fine oblique
inped roots; few pores; common medium
oblong very dark grayish brown (lOYR3/2m)
worm casts throughout matrix; some gravel
mdcwbks
COMMENTS:
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
Ap 0—30
(28—35)
Ang 30-36
( 0—20)
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 SITE 4.2 — cont'd
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Btgj 36—48 Brown (7.5YR5/4m) ped interiors; clay; few
( 0—20) fine faint mottles; strong medium subangular
blocky; sticky, firm, hard, plastic; gradual
broken boundary; common moderately thick
brown to dark brown (lOYR4/3m) clay films
in many voids and channels and some vertical
and horizontal ped faces; very few very fine
oblique exped roots; few very fine random
exped discontinuous dendritic tubular pores;
common medium very dark greyish brown (lOYR
3/2m) worm casts throughout matrix; some
gravel, chart and cobbles.
Ckgj 48+ Light yellowish brown(lOYR6/4m), very pale
brown (lOYR7/3); silty clay loam; common
medium distinct brown (7.5YR5/4)
mottles; moderate medium pseudo-subangular
blocky; slightly sticky, friable, hard,
exped roots; very few micro random exped
discontinuous dendritic tubular pores; few
medium very dark grayish brown (lOYR3/2m)
worm casts throughout matrix; strong
effervescence with 10% HCL; strongly cal-
careous; some gravel, chert, cobbles and
stones.
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 SERIES 024
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
DATE OF SAMPLING: Oct. 16, 1975
4.3
4OP/lOE 326368
undulating
upper portion of simple 5% slope
moderately well drained
moderately pervious
slight water erosion
slightly stony
mixed forage
Luvisol
Gray Brown Luvisol
Orthic Gray Brown Luvisol
Fine clayey, strongly calcareous, mild, humid.
MODAL DEPTH (cm)
HORIZON
Ap
Ae
(THICKNESS RANGE)
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oblong worm casts throughout matrix; some
gravel, angular gravel, chert and cobbles.
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SITE 4.3 - cont'd
MODAL DEPTH (cm)
(THICKNESS RANGE)
 
DESCRIPTION
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 SERIES 013
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DATE OF SAMPLING: Oct. 24, 1975
4.4
40P/10E 331348
undulating
middle portion of simple 2.5% slope
well drained
moderately pervious
slight water erosion
slightly stony
mixed forage
COMMENTS: site is outside present watershed boundary
CLASSIFICATION
ORDER: Luvisol
GREAT GROUP: Gray Brown Luvisol
SUBGROUP: Brunisolic Gray Brown Luvisol
FAMILY:
Fine loamy, strongly calcareous, mild, humid
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Ap 0-25 Very dark grayish brown (lOYR3/2m), dark
(25-30) grayish brown (lOYR4/2d); silt loam and
loam; moderate medium to coarse granular;
slightly sticky, very friable, soft,
slightly plastic; abrupt smooth boundary;
some gravel, angular gravel, chert, shale
and cobbles.
A81
( 0-7 ) Dark brown (lOYR3/3m), brown (lOYR4/3d)
silt loam; moderate coarse granular; slight-
ly sticky, friable, soft, slightly plastic;
clear broken boundary; some gravel, angular
gravel, chert, shale and cobbles.
Ae2 30—70 Dark yellowish brown (lOYR4/4m), light gray
( 0-8 ) (lOYR7/2d); silt loam; moderate medium to
coarse granular; slightly sticky, friable,
slightly
hard,
slightly
plastic;
clear
broken
boundary;
some
gravel,
angular
gravel
and cobbles.
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 SITE 4.4 - cont'd
HORIZON
Bt
Ck
MODAL DEPTH (cm)
(THICKNESS RANGE)
35-70
(14-50)
70+
DESCRIPTION
Brown to dark brown (lOYR4/3m), to yellowish
brown (lOYR5/4d); clay loam; moderate medium
to coarse subangular blocky sticky, friable,
hard, plastic; clear, irregular boundary;
many moderately thick dark yellowish brown
(lOYR4/4m) clay films in all voids/channels
and on all vertical and horizontal ped faces;
some gravel, chert, shale and cobbles.
Yellowish brown (lOYR5/4m), pale brown
(lOYR6/3d); loam and silt loam; moderate to
strong coarse pseudo—platy breaking to
moderate medium pseudo-subangular blocky;
slightly sticky, friable, hard, slightly
plastic; moderately effervescent;
some gravel, angular gravel, chert, shale
and cobbles.
'132
 SERIES 025 — textural variant
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DATE OF SAMPLING: July 10, 1975
4.5
40P/lOE 344396
level
middle portion of simple 1.5% slope
imperfectly drained
moderately pervious
slight water erosion
slightly stony
mixed forage
COMMENTS: clay content of C horizon is 5-10% lower than would
normally be expected for this series
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP: Gleyed Orthic Gray Brown Luvisol
FAMILY: Fine silty, strongly calcareous, mild, humid
MODAL DEPTH (cm)
HORIZON fTHICKNESS RANGE) DESCRIPTION
Ap 0—20 Very dark grayish brown (lOYR3/2m), light
(19-
21)
bro
wni
sh
gra
y (
lOY
R6/
2d)
; s
ilt
loa
m;
wea
k
medium granular; slightly sticky, very
friable, soft, slightly plastic; abrupt
smooth boundary; some gravel.
Aeg
j
20—
30
Dar
k y
ell
owi
sh
bro
wn(l
OYR
4/4
m);
sil
t l
oam;
( 5
—20
)
com
mon
med
ium
fai
nt
yel
low
ish
bro
wn
(lO
YR
5/5) mottles; weak fine to medium granular;
slightly sticky, very friable, slightly
hard, slightly plastic; clear wavy boundary;
some gravel.
Btg
j
30—
40
Bro
wn
to
dar
k b
row
n (
lOY
R4/
3m)
; s
ilt
loa
m
( 0
-15
)
to
cla
y l
oam
;
few
fai
nt
mot
tle
s;
mod
era
te
medium subangular blocky; sticky, firm,
very hard, plastic; clear broken boundary;
common moderately thick clay films in many
voids/channels and on some vertical and hori-
zontal ped faces; some gravel, chert and
cobbles.
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SITE 4.5 - cont'd
NDDAL DEPTH (cm)
HORIZON
(THICKNESS
RANGE)
DESCRIPTION
Ckgj
40+
Brown
(lOYR5/3m),
light
gray
(lOYR7/2d);
clay
loam;
common
meditm
distinct
yellowish
brown
(lOYRS/S)
mottles;
moderate
medimn
to
coarse
subangular
blocky;
sticky,
firm,
very
hard,
plastic;
moderately
effervescent;
some
gravel,
chert,
shale
and
cobbles.
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 SERIES 024
SITE DES CRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
4.6
ADP/10E
undulating
 
DATE OF SAMPLING: July 11, 1975
314383
middle portion of simple 4% slope
moderately well drained
moderately pervious
slight water erosion
slightly stony
mixed forage
underlain by a loam till at about 2m
Gray Brown Luvisol
Orthic Gray Brown Luvisol
Fine clayey, strong calcareous, mild, humid
 
COMMENTS:
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (em)
HORIZON (THICKNESS RANGE)
Ap 0-15
Ae 15—20
( 5—15)
Bt 20—55
DESCRIPTION
Very dark grayish brown (lOYR3/2m), grayish
brown (lOYRS/Zd); clay loam; moderate to
strong, medium to coarse granular; slightly
sticky, friable, hard; abrupt smooth boundary;
some gravel and chert.
Dark grayish brown (lOYRA/Zm), light yellowish
brown (lOYR6/4d); silt loam; weak to moderate
fine to medium granular; slightly sticky,
friable, slightly hard, slightly plastic;
abrupt wavy boundary; some gravel and chert.
Brown to dark brown (lOYR4/3m) exped, pale
brown (10YR6/3d) exped; silty clay; strong
medium subangular blocky; sticky, firm,
very hard, plastic; gradual wavy boundary;
continuous moderately thick clay films in
all-voids/channels and on all vertical and
horizontal ped faces; some gravel, chert and
cobbles.
Ck
    
      
   
F
E
W
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SITE 4.6 — cont'd
MODAL DEPTH (cm)
(THICKNESS RANGE)
55+
136
DESCRIPTION
P
a
l
e
b
r
o
w
n
(
l
O
Y
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/
3
m
)
e
x
p
e
d
;
c
l
a
y
l
o
a
m
to
s
i
l
t
y
c
l
a
y
l
o
a
m
;
m
o
d
e
r
a
t
e
m
e
d
i
u
m
s
u
b
a
n
g
u
l
a
r
b
l
o
c
k
y
;
s
t
i
c
k
y
,
f
i
r
m
,
v
e
r
y
h
a
r
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,
p
l
a
s
t
i
c
;
g
r
a
v
e
l
,
c
h
e
r
t
a
n
d
c
o
b
b
l
e
s
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 SERIES 046
SITE DESCRIPTION
SITE NUMBER;
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
AP
Aejg
5.1
4OP/2E
level
DATE OF SAMILING: Oct. 22, 1975
008817
depressional simple 1% slope
poorly drained
moderately pervious
none
slightly stony
pasture
crotivinas present in B horizon
apparent watertable at 1.3 meters
Gleysolic
Humic Gleysol
Orthic Humic Gleysol
Fine loamy, alkaline, strongly calcareous, mild mesic,
subaquic
0—30
(20-30)
30—50
(20-25)
DESCRIPTION
Very dark grayish brown (lOYR3/2m), gray—
ish brown (lOYRS/Zd); silt loam; moderate
medium granular; slightly sticky, very
friable, slightly hard, slightly plastic;
clear wavy boundary; abundant very fine
vertical and oblique exped roots; many
very fine random exped continuous dendri-
tic interstitial pores; some gravel, angular
gravel, chert and cobbles.
Dark grayish brown (lOYRA/Zm), light gray
(lOYR7/2d); loam; common medium prominent
dark reddish brown (lOYR3/3m) mottles;
moderate to strong, medium to coarse gran—
ular; sticky, friable, slightly hard,
slightly plastic; clear wavy boundary;
plentiful very fine vertical exped roots;
many very fine vertical exped continuous
dendritic tubular pores; common medium
oblong dark gray (lOYR4/lm) worm casts
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SITE 5.1 - cont'd
MODAL DEPTH (cm)
HORIZON STHICKNESS RANGE)
Aejg cont'd
Btjg1 50-70
(20-30)
Btjg2 70-90
(10—40)
Ckg 90+
DESCRIPTION
throughout matrix; some gravel, angular
gravel, chert and cobbles.
Grayish brown (lOYRS/Zm), light gray
(lOYR7/2d); loam; many coarse prominent
reddish brown (5YR4/4m) mottles; moderate
medium to coarse subangular blocky;
sticky firm, hard, plastic; gradual wavy
boundary; many moderately thick clay films
in all voids/channels and on all vertical
and horizontal ped faces; few very fine
vertical exped roots; common very fine
vertical exped continuous dendritic
tubular pores; many medium oblong dark
gray (lOYR4/lm) worm casts throughout
matrix; some gravel, angular gravel, chert,
shale and cobbles.
Grayish brown (lOYR5/2m), light gray (lOYR
7/2d); loam; many coarse prominent reddish
brown (5YR4/4m) mottles; moderate medium
to coarse subangular blocky; sticky, firm,
slightly hard, slightly plastic; gradual
wavy boundary; common, thinlclay films in
many voids/channels and on some vertical
and horizontal ped faces; few very fine
vertical roots; common very fine vertical
exped continuous dendritic tubular pores;
common, medium oblong dark gray (lOYR4/lm)
worm casts throughout matrix; some gravel,
angular gravel, shale and cobbles.
Light brownish gray (lOYR6/2m), very pale
brown (lOYR8/3d); silt loam; many coarse
prominent yellowish brown (lOYR5/6m)
mottles; moderate coarse pseudo—platy;
sticky, firm, slightly hard, slightly
plastic; very few, very fine vertical and
oblique exped roots; common, very fine,
vertical and horizontal exped continuous
dendritic tubular pores; few medium oblong
dark gray (lOYR4/lm) worm casts throughout
matrix; moderately effervescent with 10%
HCL; strongly calcareous; some gravel,
angular gravel, chert and cobbles.
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SERIES 043 (taxadjunct)
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
Ap
Aej
5.2
4OP/2e
level
DATE OF SAMPLING: Oct. 21, 1975
032755
upper portion of simple 2% slope
well drained
moderately pervious
slight to moderate water erosion
slightly stony
corn (harvested)
po
ck
et
s
of
sa
nd
oc
cu
r
in
lo
we
r
B h
or
iz
on
Brunisolic
Melanie Brunisol
Degraded Melanie Brunisol
Coarse loamy, strongly calcareous, mild, humid
0-22
(20-25)
22-27
( 0-10)
DESCRIPTION
Ve
ry
da
rk
gr
ay
is
h
br
ow
n
(l
OY
R3
/2
m)
,
pa
le
br
ow
n
(l
OY
R6
/3
d)
;
si
lt
lo
am
;
we
ak
to
mo
d-
er
at
e
fi
ne
to
me
di
um
gr
an
ul
ar
,
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
sl
ig
ht
ly
ha
rd
,
sl
ig
ht
ly
pl
as
ti
c,
ab
ru
pt
sm
oo
th
bo
un
da
ry
;
fe
w
ve
ry
fi
ne
ob
li
qu
e
ro
ot
s
bo
th
in
pe
d
an
d
ex
pe
d
ma
ny
ve
ry
fi
ne
ra
nd
om
ex
pe
d
co
nt
in
uo
us
de
nd
ri
ti
c
ve
si
cu
la
r
po
re
s;
so
me
gr
av
el
,
angular gravel and cobbles.
Da
rk
ye
ll
ow
is
h
br
ow
n
(l
OY
R4
/6
m)
,
ve
ry
pa
le
br
ow
n
(l
OY
R7
/3
d)
;
si
lt
lo
am
;
fe
w
fi
ne
fa
in
t
mo
tt
le
s;
we
ak
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
sl
ig
ht
ly
ha
rd
,
sl
ig
ht
ly
pl
as
ti
c;
gr
ad
ua
l
br
ok
en
bo
un
da
ry
;
fe
w
ve
ry
fi
ne
ob
li
qu
e
ro
ot
s
bo
th
in
pe
d
an
d
ex
pe
d;
ma
ny
ve
ry
fi
ne
an
d
me
di
um
ra
nd
om
ex
pe
d
co
nt
in
uo
us
de
nd
ri
ti
c
ve
si
cu
la
r
an
d
tu
bu
la
r
pores; common medium very dark grayish
brown (lOYR3/2m) oblong worm casts through-
out matrix; some gravel, angular gravel and
cobbles.
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SITE 5.2 — cont'd
MODAL DEPTH (cm)
27-55
(25-35)
HORIZON (THICKNESS RANGE)
Btj
Ck 55+
DESCRIPTION
Dark yellowish brown ped interiors (lOYR
4/4m); pale brown (lOYR6/3d); loam; weak
to moderate medium subangular blocky;
sticky, friable, hard, plastic; clear wavy
boundary; many moderately thick brown to
dark brown (lOYR4/3m) clay skins in all
voids/channels and on all vertical and
horizontal ped faces; few very fine oblique
exped roots; many very fine and medium
random inped and exped continuous dendritic
vesicular, interstitial and tubular pores;
common medium very dark grayish brown
(lOYR3/2) worm casts throughout matrix;
some gravel, angular, chert, shale and
cobbles.
Brown (lOYR5/3m), very palebrown (lOYR
7/3d); gritty loam; few fine prominent dark
yellowish brown (lOYR4/6) mottles; moderate
coarse pseudo-platy; slightly sticky; friable,
very hard, slightly plastic; very few, very
fine oblique roots exped; many very fine
medium horizontal exped continuous dendri—
tic vesicular and tubular pores; few medium
very dark grayish brown (lOYR3/2m) worm
casts throughout matrix; moderate efferve-
scence with 10% HCL; strongly calcareous;
some gravel, angular gravel, chert, shale
and cobbles.
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 SERIES 045
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
Ap 0-25
(17-30)
Aegj 25—30
( 0—12)
DATE OF SAMPLING:
5.3
ADP/2e 027806
level
lower portion of simple 1% slope
imperfectly drained
moderately pervious
slight
slightly stony
corn (harvested)
Luvisolic
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Fine loamy, strongly calcareous, mild, humid
Oct. 20, 1975
DESCRIPTION
Ve
ry
da
rk
gr
ay
is
h
br
ow
n
(l
OY
R3
/2
m)
,
li
gh
t
br
OW
ni
sh
gr
ay
(l
OY
R6
/2
d)
;
si
lt
loa
m;
we
ak
to
mo
de
ra
te
,
me
di
um
to
co
ar
se
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
so
ft
,
sl
ig
ht
ly
pl
as
ti
c;
ab
ru
pt
wa
vy
bo
un
da
ry
;
pl
en
ti
fu
l
ve
ry
fi
ne
ra
nd
om
ex
pe
d
ro
ot
s;
co
mm
on
fi
ne
ra
nd
om
ex
pe
d
co
nt
in
uo
us
de
nd
ri
ti
c
tu
bu
la
r
po
re
s;
so
me
gr
av
el
,
an
gu
la
r
gr
av
el
,
ch
ar
t
and cobbles.
Ye
ll
ow
is
h
br
ow
n
(l
OY
R5
/4
m)
,
pa
le
br
ow
n
(l
OY
R6
/3
d)
;
si
lt
lo
am
;
fe
w
fi
ne
di
st
in
ct
‘
ye
ll
ow
is
h
br
ow
n
(l
OY
R5
/6
m)
mo
tt
le
s;
we
ak
me
di
um
pl
at
y
br
ea
ki
ng
to
we
ak
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
so
ft
,
sl
ig
ht
ly
pl
as
ti
c,
ab
ru
pt
br
ok
en
bo
un
da
ry
;
pl
en
ti
fu
l
ve
ry
fi
ne
ra
nd
om
ex
pe
d
ro
ot
s;
co
mm
on
me
di
um
ve
rt
ic
al
an
d
ho
ri
zo
nt
al
ex
pe
d
ro
ot
s;
co
mm
on
me
di
um
ve
rt
ic
al
an
d
ho
ri
zo
nt
al
exped continuous dendritic tubular pores;
common medium oblong very dark grayish
brown (lOYR3/2) worm casts throughout matrix;
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 SITE 5.3 — cont‘d
MDDAL DEPTH (cm)
HORIZON
Aegj — cont'd
Btgj 30-48
( 5-25)
Ckgj ' 48+
(THICKNESS RANGE)
DESCRIPTION
some gravel, angular gravel, chert and
cobbles.
Brown to dark brown (lOYR4/3m) inped; loam;
few fine prominent yellowish brown (lOYR
5/6m) mottles; moderate medium subangular
blocky; slightly sticky; friable, slightly
hard, plastic; abrupt wavy boundary; common,
thin dark yellowish brown (lOYR4/4m) clay
skins in many voids/channels and on some
vertical and horizontal ped faces; plenti—
ful very fine vertical exped roots; common,
medium vertical and horizontal exped contin—
uous dendritic tubular pores; common medium
oblong very darkgrayish brown (lOYR3/2m)
worm casts throughout matrix; some gravel,
angular gravel, chert and cobbles.
Pale brown (lOYR6/3m), light gray (lOYR7/2d);
loam; common fine distinct yellowish brown
(lOYRS/Am) mottles; weak coarse pseudo-
platy; slightly sticky, friable, slightly
hard, slightly plastic; few very fine and
firm horizontal exped roots; few medium verti—
cal
and horizontal
exped
continuous
dendri—
tic tubular pores; few medium oblong very
dark grayish brown (lOYR3/2m) worm casts
throughout matrix; moderately effervescent
with 10% HCL; strongly calcareous; some
gravel, angular gravel, chert and cobbles.
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 SERIES 045
DATE OF SAMPLING: Sept. 24, 1975
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
5.4
ADP/2e
level
014773
middle portion of simple 1% slope
imperfectly drained
moderately pervious
slight
slightly stony
COI‘D
Luvisolic
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Fine loamy, strongly calcareous, mild, humid
MDDAL DEPTH (cm)
HORIZON (THI
Ap
(
Btgj
l
(
CKNESS RANGE) DESCRIPTION
0—18 Very dark grayish brown (lOYR3/2m); silt
18—20) loam; moderate fine to medium granular;
slightly sticky, very friable, soft,
slightly plastic; abrupt smooth boundary;
some gravel, chert and cobbles.
18-35 Brown to dark brown (lOYR4/3m) exped;
10—40) silt loam; few medium dark yellowish brown
(lOYR4/4) mottles; moderate medium subangular
blocky; slightly sticky, very friable;
slightly hard, slightly plastic; gradual
irregular boundary; common moderately thick
dark brown (lOYR3/3)clay films in many
voids/channels and on some vertical and
horizontal ped faces; some gravel, chert
and cobbles.
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SITE 5.4 - cont'd
MODAL
DEPTH
(cm)
‘
HORIZON
(THICKNESS
RANGE)
DESCRIPTION
Btgj2
35-60
Dark yellowish brown
(lOYR4/4m)exped;
few
(10—50)
medium distinct dark yellowish brown
(lOYR5/6) mottles; moderate medium sub—
angular
blocky;
slightly
sticky,
friable,
slightly
hard,
slightly
plastic;
clear
irregular
boundary;
many
moderately
thick
dark
brown
(lOYR3/3m)
clay
films
in
many
voids/channels
and
on
some
vertical
and
horizontal
ped
faces;
some
gravel,
angular
gravel, chart and cobbles.
 
Ckgj
60+
Pale
brown
(lOYR6/3m)
matrix,
brown
(lOYR4.5/3m)
exped;
loam
to
gravelly
loam;
few
fine
strong
brown
(7.5YR5/6)
mottles;
weak
medium
to
coarse
subangular
blocky;
slightly
sticky,
friable,
slightly
hard,
slightly plastic; moderately effervescent;
gravel,
angular
gravel
and
some
cobbles.
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 SERIES 053
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
DATE OF SAMPLING:
5.5
40P/2e
undulating
002796
upper portion of simple 3% slope
well drained
moderately pervious
slight
slightly stony
small grains
Luvisolic
Gray Brown Luvisol
Orthic Gray Brown Luvisol
Fine loamy, strongly calcareous, mild, humid.
MODAL DEPTH (cm)
 
HORIZON
(THICKNESS RANGE)
DESCRIPTION
Ap
0—25
Very dark grayish brown (lOYR3/2m); silt
(25-30) loam; moderate fine to medium granular
slightly sticky, friable, slightly plastic;
abrupt smooth boundary; some gravel, chert
and cobbles.
Ae
25—30
Brown (lOYR5/3u0; silt loam; weak
( 0—30) medium platy; slightly sticky, friable
slightly plastic, gradual broken boundary;
some gravel, chert and cobbles.
Bt
30—60
Dark yellowish brown (lOYR3/4m); loam and
sandy clay loam; moderate to strong medium
subangular blocky, sticky, firm, plastic,
gradual, irregular boundary; common thin
clay films in many voids and on some vertical
and horizontal ped faces; some gravel,
chert, cobbles and stones.
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Sept. 22, 1975
 
SITE 5.5 — cont'd
MDDAL DEPTH (cm)
 
HORIZON
(THICKNESS
RANGE)
DESCRIPTION
Ck
60—65
Brown
(lOYR5/3m);
loam;
very
weak
fine
(
0—
8)
granular;
slightly
sticky,
friable,
slightly
plastic,
gradual
broken
boundary;
moderately
effervescent;
some
gravel,
chert,
cobbles
and
stones.
II
Ck
65+
Brown
(lOYR5/3m)
and
yellowish
brown
(lOYR5/6m);
gravelly
fine
sandy
loam;
single
grain;
non—sticky,
loose,
non—
plastic,
moderately
effervescent;
gravel,
some
angular
gravel
and
cobbles.
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SERIES 043
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
DATE OF SAMPLING: Sept. 23, 1975
5.6
40P/2e
undulating
000806
upper portion of simple 4% slope
well drained
moderately pervious
slight
slightly stony
corn
underlain at 1.2m medium sand which accounts, in part,
for the deep solum.
Luvisolic
Gray Brown Luvisol
Orthic Gray Brown Luvisol
Coarse loamy, strongly calcareous, mild, humid
D’DDAL DEPTH (cm)
 
HORIZON (THICKNESS RANGE) DESCRIPTION
Ap 0-28 Very dark grayish brown (lOYR3/2m); silt
loam; moderate medium granular; slightly
sticky, very friable, soft, slightly
plastic; abrupt wavy boundary; some gravel,
chert and cobbles.
Ae 28—50 Brown to dark brown (lOYR4/3n0; silt loam;
(12-36) weak to moderate fine to medium granular;
slightly sticky, very friable, soft, slightly
plastic; clear wavy boundary; some gravel,
chert and cobbles.
Bt 50-100 Yellowish brown (lOYR5/6u0 with very pale
(30—60) brown (lOYR7/3u0 streaks; loam; moderate
to strong medium subangular blocky; sticky,
friable, hard, plastic; gradual wavy
boundary; many moderately thick clay films
in many voids/channels and on some vertical
and horizontal ped faces; some gravel,
angular gravel, chert and cobbles.
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SITE 5.6 - cont'd
MDDAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
 
Ck 100—200
( 0—40)
DESCRIPTION
Light yellowish brown (lOYR6/4m); loam;
moderate medium subangular blocky; slightly
sticky, friable, slightly hard, slightly
plastic; moderately effervescent; some gravel,
angular gravel, chart and cobbles.
Light yellowish brown (lOYR6/4m); sand;
single grain (structureless); nonsticky,
loose, nonplastic; moderately effervescent;
some gravel.
  
SERIES 266
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DATE OF SAMPLING: July 26, 1976
10.1
30m/4a
level
121711
complex depressional 1% slope
poorly drained
slowly pervious
nil
nonstony
abandoned farmland
COMMENTS! a discontinuous zone directly underlying the Ap is
very highly mottled (many coarse prominent strong
CLASSIFICATION brown 7' 5YR5/ 8)
ORDER: Gleysolic
GREAT GROUP: Humic Gleysol
SUBGROUP: Orthic Humic Gleysol
FAMILY: Fine clayey, alkaline, strongly calcareous, mild,
subaquic.
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Ap 0—15 Dark brown (lOYR3/3m), light gray (lOYR
(10—20) 7/2d); silty clay loam; strong medium angular
blocky breaking to strong medium granular;
sticky, firm, hard, slightly plastic; abrupt
smooth boundary; plentiful fine random inped
and exped roots; many medium vertical exped
continuous dendritic interstitial pores;
some angular gravel and red shale.
Bg 15—40 Dark gray (lOYR4/lm), light brownish gray
(25—30) (lOYR6/2d), silty clay and clay; common medium
prominent dark yellowish brown (lOYR4/4)
mottles; strong coarse prismatic breaking
to strong medium angular blocky; sticky,
firm, very hard, plastic; clear smooth
boundary; few fine vertical inped and exped
roots; many medium-vertical exped contin—
uous dendritic interstitial pores; some
angular gravel and red shale.
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SITE 10.1 — cont'd
HORIZON
Ckg
MODAL DEPTH (cm)
(THICKNESS RANGE)
40+
 
DESCRIPTION
Gray (lOYRS/lm), light gray (lOYR7/l.5d);
clay to heavy clay; few medium prominent
dark yellowish brown (lOYR4/4) mottles;
moderate coarse prismatic breaking to strong
medium angular blocky; sticky, very firm,
very
hard,
plastic;
very
few
fine
vertical
inped and exped roots; common medium
vertical exped continuous dendritic
interstitial pores;
moderately
effervescent;
some angular gravel and red shale.
 SERIES 265
SITE DESCRIPTION DATE OF SAMPLING: July 26, 1976
SITE NUMBER: 10.2
LOCATION: 3OM/4b 108722
SURFACE FORM: level with low hummocks
SLOPE: upper portion of complex 1% slope
DRAINAGE: imperfectly drained
PERVIOUSNESS: moderately pervious
EROSION: slight
STONINESS: nonstony
PRESENT LAND USE: mixed forage
COMMENTS: iron and manganese concretions are common in the Ap
and Aegj horizons
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP: Gleyed Orthic Gray Brown Luvisol
FAMILY: Fine clayey, strongly calcareous, mild, humid
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE) DESCRIPTION
Ap
0—l
7
Ver
y d
ark
gra
yis
h
bro
wn
(lO
YR3
/2m
),
bro
wn
(14
—17
)
(lO
YR5
/3d
);
cla
y
loa
m;
str
ong
fin
e
sub
—
an
gu
la
r
bl
oc
ky
br
ea
ki
ng
to
st
ro
ng
fi
ne
to
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
sl
ig
ht
ly
ha
rd
,
sl
ig
ht
ly
pl
as
ti
c;
ab
ru
pt
sm
oo
th
bo
un
da
ry
;
ab
un
da
nt
ve
ry
fi
ne
ra
nd
om
in
pe
d
an
d
ex
pe
d
ro
ot
s;
ma
ny
ve
ry
fi
ne
ra
nd
om
ex
pe
d
co
nt
in
uo
us
de
nd
ri
ti
c
in
te
r-
st
it
ia
l
po
re
s;
so
me
an
gu
la
r
gr
av
el
an
d
shale.
Ae
gj
17
-2
2
Br
ow
n
(l
OY
R5
/3
m)
,
li
gh
t
gr
ay
(l
OY
R7
/2
d)
;
(
0-
5)
cl
ay
lo
am
;
co
mm
on
me
di
um
pr
om
in
en
t
ye
ll
ow
is
h
br
ow
n
(l
OY
R5
/6
)
mo
tt
le
s;
we
ak
to
mo
de
ra
te
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
ha
rd
,
sl
ig
ht
ly
pl
as
ti
c;
ab
ru
pt
br
ok
en
boundary; plentiful very fine random inped
and exped roots; many very fine random
exped continuous dendritic interstitial
pores; some angular gravel and shale.
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SITE 10.2 — cont'd
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
Btgjl 22—30
( O—lO)
Btgj2 30-53
(16-32)
Ckgj 53+
DESCRIPTION
Dark gray (lOYR4/l.5m); light gray (lOYR
7/3d); silty clay; common medium prominent
yellowish brown (lOYR5/6) mottles; strong
coarse prismatic breaking to strong
medium angular blocky; sticky firm, very
hard, plastic; gradual broken boundary;
common thin clay films in many voids/
channels and on some vertical and horizon-
tal ped faces; plentiful very fine vertical
exped roots; many medium vertical exped
continuous dendritic interstitial pores;
some angular gravel and shale.
Dark gray (10YR4/l.5m), light gray (lOYR
7/3d); clay; few medium prominent yellowish
brown (lOYR5/6) mottles; strong coarse
prismatic breaking to strong medium angular
blocky; sticky, firm, very hard, very plas—
tic; clear wavy boundary; common thin clay
films in many voids/channels and on some
vertical and horizontal ped faces; few very
fine vertical exped roots; many medium
vertical exped continuous dendritic inter—
stitial pores; some red shale and angular
gravel.
Dark gray (lOYR4/lm), light gray (lOYR
7/2d); silty clay; few medium prominent
yellowish brown (lOYRS/6) mottles; strong
coarse prismatic breaking to strong medium
to coarse angular blocky; sticky, firm,
very hard, very plastic; very few, very
fine vertical exped roots; common medium
vertical exped continuous dendritic inter-
stitial pores; moderately effervescent;
some
angular
gravel
and
red
shale.
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SERIES 265
SITE DESCRIPTION
DATE OF SAMPLING: Sept. 8, 1976
 
SITE NUMBER: 10.3
LOCATION: 3OM/4a 150707
SURFACE FORM: level
SLOPE:
upper portion of complex 1% slope
DRAINAGE: imperfectly drained
PERVIOUSNESS:
moderately
pervious
EROSION:
slight
water
erosion
STONINESS: nonstony
PRESENT
LAND
USE:
fall
plowed
after
small
grains
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP:
Gleyed
Orthic Gray
Brown
Luvisol
FAMILY:
Very
fine
clayey,
strong
calcareous,
mild,
humid
MODAL DEPTH (cm)
HORIZON
(THICKNESS RANGE)
DESCRIPTION
Ap
0—15
Very dark
grayish brown
(lOYR3/2m),
light
(15—18) brownish gray (lOYR6/2d); silty clay;
moderate
fine
angular
blocky
breaking
to
moderate to strong medium granular;
slightly sticky; friable, hard, plastic,
abrupt smoothboundary; some angular gravel.
Aegj
15—20
Dark grayish brown
(lOYR4/2.5m),
light
( 0— 7)
gray
(lOYR7/2d);
silty clay;
many
medium
prominent yellowish brown (lOYR5/8) mottles;
moderate medium
angular
blocky
breaking
to
moderate medium granular; sticky, firm,
hard, plastic; clear broek boundary; free
of coarse fragments.
Btgj
20—45
Dark grayish brown (lOYR4/2m), pale brown
(20—30) (lOYR6/3d); heavy clay; few fine distinct
dark yellowish brown (lOYR4/4) mottles;
strong coarse prismatic breaking to moderate
to strong coarse angular blocky; sticky,
firm, very hard, plastic; clear wavy
boundary;
many
moderate
thick
clay
films
in
many
voids/channels
and
on
some
vertical
and
horizontal
ped
faces;
some
angular
gravel and shale.
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 SITE 10.3 - cont'd
HORIZON
Ckgj
MODAL DEPTH (cm)
45+
(THICKNESS RANGE)
154
DESCRIPTION
Very dark grayish brown (lOYR3.5/2m),
light grayish (lOYR7/2d); heavy clay
and silty clay; few fine distinct dark
yellowish brown (lOYR4/4) mottles;
moderate medium to coarse angular blocky
breaking to strong fine angular blocky;
very sticky, firm, very hard, very
plastic; moderately effervescent;
some angular gravel and red shale.
 
 SERIES 264
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
COMMENTS:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
(THICKNESS RANGE)
HORIZON
AP
(15-17)
Bt
(20—30)
10.4
30M/4a
undulating
DATE OF SAMPLING: Sept. 8, 1976
187704
upper portion of simple 4% slope
moderately well drained
moderately pervious
moderate water erosion
nonstony
mixed forage, mainly alfalfa
a very thin (<2 cm) zone of intense mottling immediately
below the Ap horizon was present. The zone was discon—
tinuous and probably represents the remnants of an Aegj
horizon.
Luvisolic
Gray Brown Luvisol
Orthic Gray Brown Luvisol
very fine clayey, strongly calcareous, mild, humid
0—15
15-40
DESCRIPTION
Brown to dark brown (lOYR4/3m), brown
(lOYRé/Bd); silty clay; strong medium
angular blocky breaking to strong medium
granular; slightly sticky, firm, hard,
plasticgabrupt smooth boundary; some
angular gravel.
Br
ow
n
to
da
rk
br
ow
n
(l
OY
R4
/3
m)
,
pa
le
br
ow
n
(l
OY
R6
/3
d)
;
he
av
y
cl
ay
;
st
ro
ng
co
ar
se
pr
is
ma
ti
c
br
ea
ki
ng
to
st
ro
ng
me
di
um
an
gu
—
la
r
bl
oc
ky
;
st
ic
ky
,
ve
ry
fi
rm
,
ve
ry
ha
rd
,
ve
ry
pl
as
ti
c,
ab
ru
pt
wa
vy
bo
un
da
ry
;
ma
ny
mo
de
ra
te
ly
th
ic
k
cl
ay
fi
lm
s
in
ma
ny
vo
id
s/
ch
an
ne
ls
an
d
on
so
me
ve
rt
ic
al
an
d
ho
ri
zo
n~
ta
l
pe
d
fa
ce
s;
so
me
an
gu
la
r
gr
av
el
.
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SITE 10.4 - cont'd
MDDAL DEPTH (cm)
 
HORIZON (THICKNESS RANGE)
Bt2 40—42
( 0— 5)
Ck 42+
156
DESCRIPTION
Dark grayish brown (lOYR4/2m); light gray
(lOYR7/2d); heavy clay; few fine distinct
dark yellowish brown (lOYR4/4) mottles;
strong coarse prismatic breaking to strong
medium angular blocky; very sticky, very
firm, extremely hard, very plastic; clear
broken boundary; many moderately thick clay
films in many voided channels and on some
vertical and horizontal ped faces; some
angular gravel and red shale.
Dark grayish brown (lOYR4/2); light gray
(lOYR7/2d); heavy clay; few, fine, distinct
dark yellowish brown (lOYR4/4) mottles;
strong coarse angular blOcky breaking to
strong fine angular blocky; very sticky,
very firm, extremely hard, very plastic;
moderately effervescent; some angular
gravel and red shale.
 SERIES 255
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
GREAT GROUP:
SUBGROUP:
FAMILY:
MDDAL DEPTH (cm)
(THICKNESS RANGEl
DATE OF SAMPLING: Sept. 9, 1976
10.5
30M/4b 118732
level
mid portion of simple 3% slope
imperfectly drained
moderately pervious
slight water erosion
nonstony
mixed forage
Luvisolic
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Fine clayey, strongly calcareous, mild, humid
HORIZON
Ap 0-15
(15-15)
Aegj 15-25
( 8-12)
Btgj 25—50
(20-20)
w
Br
ow
n
to
da
rk
br
ow
n
(l
OY
R4
/3
m)
,
pa
le
br
ow
n
(l
OY
R6
/3
d)
;
si
lt
y
cl
ay
lo
am
,
st
ro
ng
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
sl
ig
ht
ly
hard, slightly plastic; abrupt smooth
boundary; free of coarse fragments.
Da
rk
br
ow
n
(l
OY
R3
/3
m)
;
br
ow
n
(l
OY
R5
/3
d)
;
si
tl
y
cl
ay
lo
am
;
fe
w
fi
ne
pr
om
in
en
t
ye
ll
ow
—
is
h
br
ow
n
(l
OY
R5
/5
)
mo
tt
le
s;
st
ro
ng
me
di
um
gr
an
ul
ar
;
sl
ig
ht
ly
st
ic
ky
,
fr
ia
bl
e,
fi
rm
,
ha
rd
,
sl
ig
ht
ly
pl
as
ti
c;
cl
ea
r
sm
oo
th
bo
un
da
ry
;
fr
ee
of
co
ar
se
fr
ag
me
nt
s.
Br
ow
n
to
da
rk
br
ow
n
(l
OY
R4
/3
m)
,
br
ow
n
(l
OY
R5
/3
d)
;
si
lt
y
cl
ay
;
fe
w
fi
ne
di
st
in
ct
da
rk
ye
ll
ow
is
h
br
ow
n
(l
OY
RA
/A
)
mo
tt
le
s;
st
ro
ng
co
ar
se
pr
is
ma
ti
c
br
ea
ki
ng
to
st
ro
ng
me
di
um
to
co
ar
se
an
gu
la
r
bl
oc
ky
;
st
ic
ky
,
fi
rm
,
ve
ry
ha
rd
,
ve
ry
pl
as
ti
c;
cl
ea
r
sm
oo
th
bo
un
da
ry
;
ma
ny
mo
de
ra
te
ly
th
ic
k
cl
ay
fi
lm
s
in
al
l
vo
id
s/
ch
an
ne
ls
an
d
on
al
l
ve
rt
ic
al
and horizontal ped faces; free of coarse
fragments.
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SITE 10.5 - cont'd
PDDAL DEPTH (cm)
HORIZON _ gTHICKNESS RANGE)
50-62
( 0-15)
Ckgj
62+
w
Very dark grayish brown (lOYR3/2m),
yellowish brown (lOYR5/4d); silty clay
and silty clay loam; few fine distinct
dark yellowish brown (lOYR4/4) mottles;
strong coarse prismatic breaking to
strong medium to coarse angular blocky;
sticky, firm, very hard, very plastic;
abrupt broken boundary; moderately
effervescent; free of coarse fragments.
Olive brown (2.5Y4/4m), light yellowish
brown (2.5Y6/4d); silt loam and silty clay
loam; common medium distinct olive yellow
(2.5Y6/6) mottles; weak coarse pseudo—platy
breaking to weak fine granular; slightly
sticky, very friable, soft, slightly
plastic; moderately effervescent; free
of coarse fragments.
SERIES 265
SITE DESCRIPTION
 
DATE OF SAMPLING: Sept. 9, 1976
SITE NUMBER: 10.6
LOCATION: 30m/4b 097717
SURFACE FORM: level
SLOPE: upper portion of complex 1% slope
DRAINAGE: imperfectly
PERVIOUSNESS: moderately pervious
EROSION: slight water erosion
STONINESS: nonstony
PRESENT LAND USE:
mixed forage for pasture
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP: Gray Brown Luvisol
SUBGROUP: Gleyed Orthic Gray Brown Luvisol
FAMILY: Very fine clayey, strongly calcareous, mild, humid
MODAL DEPTH (cm)
HORIZON QTHICKNESS RANGE) DESCRIPTION
Ap 0—15 Dark brown to brown (lOYR4/3m); light
(15-15) brownish gray (lOYR6/2d); silty clay loam;
moderate medium angular blocky breaking to
moderate to strong medium granular; slightly
sticky, friable, slightly hard, slightly
plastic; abrupt smooth boundary; some
gravel.
Aegj
15-2
5
Pale
brow
n (l
OYR6
/3m)
, li
ght
gray
(lOY
R7/2
d);
~ ( 8—12) silty clay; common medium distinct
yellowish brown (lOYRS/S) mottles; weak to
moderate medium angular blocky breaking to
weak to moderate medium granular; slightly
sticky, friable, slightly hard, slightly
plastic; clear smooth boundary, some gravel.
Btgj
25'5
5
Dark
gray
ish
brow
n (1
0YR4
/3m)
, pa
le b
rown
(25-35) (lOYR6/3d); heavy clay; few fine prominent
yellowish brown (lOYR5/6) mottles; strong
coarse prismatic breaking to strong medium
to coarse angular blocky; sticky, firm,
very hard, plastic; gradual smooth boundary;
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SITE 10.6 — cont'd
MODAL DEPTH (cm)
HORI ZON (THICKNESS RANGE)
Btgj — cont'd
Ckgj 55+
 
160
 
w
common moderately thick clay films in all
voids/channels and on all vertical and
horizontal ped faces; Some gravel and shale.
Dark grayish brown (lOYR3.5/2n0, light
brownish gray (lOYR6/2d), heavy clay; few
medium distinct dark yellowish brown
(lOYR4/4) mottles; strong coarse prismatic
breaking to strong medium to coarse angular
blocky; sticky, firm, very hard, plastic;
moderately effervescent; some gravel and
shale.
 SERIES 1158
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
DATE OF SAMPLING: Oct. 27, 1975
13.1
40J/2a
level
705585
upper portion of simple 1% slope
imperfectly drained
moderately pervious
slight
nonstony
soyabeans (harvested)
Aegj horizon exhibits secondary Brunisolic development
in some sectors of exposure.
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Coarse loamy, strongly calcareous, mild, subhumid
DESCRIPTION
 
Dark grayish brown (lOYR4/2m), light brownish
gray (lOYR6/2.5d); loamy fine sand; weak
coarse granular; slightly Sticky, very friable,
soft, nonplastic; abrupt smooth boundary;
free of coarse fragments.
Yellowish brown (lOYR5/4m), very pale brown
(lOYR7/3d); loamy fine sand; common medium
distinct dark yellowish brown (lOYR4/6)
mottles; weak fine to medium granular;
nonsticky, very friable, soft, nonplastic;
clear wavy boundary; free of coarse fraguents.
Brown (lOYR5/3n0, very pale brown (lOYR7/3d);
COMMENTS:
CLASSIFICATION
ORDER: Luvisolic
GREAT GROUP:
SUBGROUP:
FAMILY:
MODAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
Ap
(30-34)
Aegj 30—45
(10—25)
II Btgj 45—65
(15—34)
fine sandy loam; common medium distinct
yellowish brown (lOYR5/5) mottles; weak to
moderate medium subangular blocky; sticky,
friable, slightly hard, slightly plastic;
gradual irregular boundary; uany moderately
thick brown (lOYR5/3n0 clay skins in many
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 SITE 13.1 - cont'd
MDDAL DEPTH (cm)
HORIZON
II Btgj - cont'd
II
Ckgj
65+
(THICKNESS'RANGE)
162
DESCRIPTION
voids/channels
and
on
some
vertical
and
horizontal
ped
faces;
few
medium
oblong
very
dark
gray
(lOYR3/lm)
worm
casts
throughout
matrix;
free
of
coarse
fragments.
Yellowish
brown
(lOYRS/Am),
very
pale
b
r
o
w
n
(lOYR8/4d);
v
e
r
y
fine
s
a
n
d
y
loam;
c
o
m
m
o
n
c
o
a
r
s
e
d
i
s
t
i
n
c
t
y
e
l
l
o
w
i
s
h
b
r
o
w
n
(lOYR5/5)
m
o
t
t
l
e
s
;
we
a
k
to
m
o
d
e
r
a
t
e
c
o
a
r
s
e
p
s
e
u
d
o
p
l
a
t
y
;
s
l
i
g
h
t
l
y
s
t
i
c
k
y
,
v
e
r
y
f
r
i
a
b
l
e
,
s
o
f
t
,
n
o
n
p
l
a
s
t
i
c
;
m
o
d
e
r
a
t
e
l
y
e
f
f
e
r
v
e
s
c
e
n
t
;
f
r
e
e
of
c
o
a
r
s
e
f
r
a
g
u
e
n
t
s
.
 SERIES 105
SITE
DESCRIPTION
DATE
OF
SAMPLING:
Oct.
27,
1975
SITE NUMBER: 13.2
LOCATION:
40J/
2a
686591
SURFACE
FORM:
level
SLOPE:
crest
of
simple
1%
slope
D
R
A
I
N
A
G
E
:
imp
erf
ectly
dra
ine
d
P
E
R
V
I
O
U
S
N
E
S
S
:
r
a
p
i
d
l
y
p
e
r
v
i
o
u
s
E
R
O
S
I
O
N
:
s
l
i
g
h
t
STONINESS:
nonstony
P
R
E
S
E
N
T
L
A
N
D
U
S
E
:
rye
c
o
v
e
r
c
r
o
p
a
f
t
e
r
t
o
b
a
c
c
o
CLASSIFICATION
ORDER:
Brunisolic
GREAT
GROUP:
Melanie
Brunisol
SUBGROUP:
G
l
e
ye
d
O
r
t
h
i
c
M
e
1
a
n
i
c
B
r
u
n
i
s
o
l
FAMILY:
Sandy,
strongly
calcareous,
mild,
subhumid
PDDAL DEPTH (cm)
HORIZON
(THICKNESS
RANGE)
DESCRIPTION
Ap
0—25
Dark
grayish
brown
(lOYR4/2m),
brown
(25-30)
(lOYR5/3d);
loamy
fine
sand;
very
weak
medium
to
coarse
granular;
non-sticky,
ve
r
y
friable,
soft,
n
o
n
p
l
a
s
t
i
c
;
a
b
r
up
t
smooth
boundary;
free
of
coarse
fragments.
Bm
25—55
Yellowish
brown
(lOYRS/Sm),
brownish
yellow
(10-30)
(lOYR6/8d);
fine
sand;
few
fine
distinct
strongly
brown
(7.5YR5/8)
mottles;
very
weak
medium
to
coarse
subangular
blocky;
nonsticky,
very
friable,
soft,
nonplastic;
diffuse
wavy
boundary;
few
medium
oblong
grayish
brown
(lOYR5/3n0
worm
casts;
free
of
coarse fragments.
Bg
55—95
Yellowish
brown
(lOYR5/6n0,
brownish
yellow
(35—55)
(lOYR6/6d);
fine
sand;
many
coarse
prominent
yellowish
red
(5YR5/8m)
mottles;
very
weak
medium
to
coarse
granular;
nonsticky,
very
friable,
soft,
nonplastic;
diffuse
wavy
boundary;
few
medium
oblong
grayish
brown
(lOYR5/3n0
worm
casts;
free
of
coarse
fragments.
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SITE 13.2 - cont'd
MODAL DEPTH (cm)
HORIZON gTHICKNESS RANGE! DESCRIPTION
BCg 95—110 Yellowish brown (lOYRS/ém), brownish yellow
(10-20) (lOYR6/6d); fine sand; few coarse prominent
strong brown (7.5YR5/8m) mottles; very weak
medium to coarse granular; nonsticky, very
friable, soft, nonplastic; diffuse wavy
boundary; free of coarse fragments.
Ckg 110+ Light olive brown (2.5YR5/4m), pale yellow
(2.5YR7/4d); very fine sandy loam; many
coarse prominent yellowish brown (lOYR5/8m)
mottles; very weak coarse bedded pseudo-
platy; slightly sticky, very friable, soft,
nonplastic; moderately effervescent; free
of coarse fragments.
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SERIES 1153 — taxadjunct
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
SIONINESS:
PRESENT LAND USE:
DATE
OF
SAMPLING:
Oct.
28,
1976
13.3
40J/2a
level
724576
middle
portion
of
simple
1%
slope
imperfectly drained
moderately pervious
slight
nonstony
boundary
between
tomatoes
and
soyabeans
(
b
o
t
h
h
a
r
v
e
s
t
e
d
a
n
d
p
l
o
w
e
d
)
u
n
d
e
r
l
a
i
n
by
silty
clay
l
o
a
m
to
s
i
l
t
y
clay
t
i
l
l
Gray Brown Luvisol
Gleyed
Brunisolic
Gray
Brown
Luvisol
Coarse
loamy,
strongly
calcareous,
mild,
subhumid
 
COMMENTS:
at 1.2—2 M.
CLASSIFICATION
ORDER:
Luvisolic
GREAT GROUP:
SUBGROUP:
FAMHX:
MDDAL DEPTH (cm)
HORIZON
(THICKNESS
RANGE)
Ap ' 0-21
A
e
g
j
l
2
1
—
3
2
( O—ll)
DESCRIPTION
Dark
grayish
brown
(lOYR4/2m),
grayish
brown
(lOYRS/Zd);
fine
sandy
loam;
very
weak
coarse
angular
blocky
breaking
to
very
weak
medium
to
coarse
granular;
slightly
sticky;
very
friable,
soft,
nonplastic;
abrupt
smooth
boundary,
free
of coarse fragments.
Yellowish
brown
(lOYR4.6/5m),
brownish
yellow
(lOYR6/6d);
loamy
fine
sand;
common
medium
distinct
dark
yellowish
brown
(lOYR4/6)
mottles;
very
weak
medium
to
coarse
granular;
slightly
sticky,
very
friable,
soft,
nonplastic;
gradual
broken
boundary;
free
of
coarse
fragments.
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SITE 13.3 - cont'd
PDDAL DEPTH (cm)
 
HORIZON (THICKNESS RANGE)
Aegj2 32—53
(21—47)
II Btgj 53-63
( 0—15)
II Btg 63—86
(16-25)
II Ckg 86+
166
DESCRIPTION
Light olive brown (2.5YR5/4m), light
yellowish brown (2.5YR6/4d); loamy fine
sand; common medium distinct dark
yellowish brown (lOYRé/S); very weak, very
coarse angular blocky breaking to very
weak medium to coarse granular; slightly
sticky, very friable, soft, nonplastic;
clear wavy boundary; free of coarse fragments.
Dark yellowish brown (lOYR4/4m), brownish
yellow (lOYR6/6d); very fine sandy loam;
many medium distinct yellowish brown
(lOYR5/6) mottles; moderate medium to
coarse subangular blocky; sticky, friable,
slightly hard, plastic; gradual broken
boundary; common moderately thick clay
skins in many voids/channels and on some
vertical and horizontal ped faces; small
amounts of gravel.
Brown (lOYR5/3.5m), light yellowish brown
(lOYR6/4d); loam; many medium prominent
strong brown (7.5YR5/8m) mottles; weak to
moderate medium to coarse subangular blocky;
sticky, friable, slightly hard, plastic;
diffuse wavy boundary; few moderately thick
clay skins in many voids/channels and on
some amounts of well rounded gravel.
Light brownish gray (lOYR6/2m), light gray
(lOYR7/2d); loam; many medium prominent
strong brown (7.5YR5/8m) mottles; weak very
coarse laminated pseudo-platy breaking to
weak medium to coarse subangular blocky;
sticky,
friable,
slightly
hard,
slightly
plastic; moderately effervescent; some
gravel.
SERIES 095
SITE DESCRIPTION
SITE NUMBER:
LOCATION:
SURFACE FORM:
SLOPE:
DRAINAGE:
PERVIOUSNESS:
EROSION:
STONINESS:
PRESENT LAND USE:
CLASSIFICATION
ORDER:
DATE OF SAMPLING:
13.4
4OJ/2a
level
657600
lower portion of simple 1% slope
imperfectly drained
moderately pervious
slight
nonstony
cover crop of rye following tobacco
Luvisolic
Nov. 28, 1975
GREAT GROUP:
SUBGROUP:
FAlﬂLY:
MJDAL DEPTH (cm)
HORIZON (THICKNESS RANGE)
Ap 0-31
(20—35)
Aegj 31—61
(20—35)
Btgj 61—86
’ (23—36)
167
Gray Brown Luvisol
Gleyed Orthic Gray Brown Luvisol
Coarse loamy,
strongly calcareous,
mild,
subhumid.
DESCRIPTION
Very dark grayish brown (lOYR3/2m); loamy
sand; very weak coarse subangular blocky;
nonsticky, loose, nonplastic; abrupt wavy
boundary; some gravel.
Yellowish brown (lOYR5/4m); loamy sand;
common medium distinct strong brown
(7.5YR4/6) mottles; very weak medium
subangular blocky; nonsticky, loose,
nonplastic; clear wavy boundary; some
gravel.
Dark brown to brown (7.5YR4/4m); sandy
loam; common medium distinct strong brown
(7.5YR4/6) mottles; weak coarse subangular
blocky; slightly sticky, very friable,
slightly plastic; few thin clay films
in voids and channels with visible bridges
between sand grains; some gravel.
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ROUTINE ANALYTICAL DATA FOR MAJOR SOIL SERIES
Appendix II contains the routine analytical data for the sites
described in Appendix I. The site numbering system is the same for both
appendices . the integer portion of the site number keys to a subwater-
shed and the decimal portion gives the location within the subwatershed.
In most cases, more than one sample for routine analysis was collected
for each horizon. The standard deviation is presented directly below the
mean for each determination. Cation exchange capacity (C.E.C.) determina-
tions were performed on one composite sample per horizon so standard
deviations are not presented for this parameter.
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.36 .02 .04
18.0 5.3 0.3
3‘93
0.02 0
.06 .01 .01
0 0 0
4
-
.
—
[
\
0
(
D
0
!
.06 .05 0
.21 .17 .06
18.0 5.3 0.2
“95
.01 o 0
.01 .01 .01
0 0 0
4
-
.
—
[
\
O
m
.
—
C
k
g
j
HCkgj'
0 .01
o
o
o
5
o
o
o
o
0.2
2
8.0
0
1
c
c
;
  
ANALYTICAL DATA SITE 3.5 SERIES 206
 
NO 0,
PARTICLE SIZE DISTRiﬁUTION (%,sizc in mm)
REPLICATES~ Gravel vcs cs ms FS VFS Sand Si n Clay
HORIZON
eq
> 2
1-2
.54
.25-.5
.1 -.25
.05-.1
.05-2
.002-.05
< .002
Texture
  
1
8
1
Apk
0-25
2
-
-
-
—
-
I
SIL
m
o
N
O
0
N
I
\
O
'
\
M
25-40
2
°
-
-
_
-
_
I6
80
u.
1.
89k
45-75
‘
2
°
-
-
-
_
g
78
I6
SIL
10f.
9
6
Ckg
75+
2
'
-
_
' '_
_
_
3
79
-
19
SIL
4:.3
NA-FYQOPHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE
CATIONS
-
“mugs;
EXTRACTION (Fu)
(9»)
(mm/1009)
P
pH
ORGANIC MATTER
C'E'C'
(96)
(mm
/10
09)
    
Fn
Al
Mn
Fe
Al
Mn
Ca
Mg
K
H20
CnCIz
.09
.M
.014
.01
.25 .29 .01 3
3
o
Apk
.01
.01
o
2.8
L
A
O
[
\
O
0
4
r
.
1
-
O
0
0
89k
.02
.08
0
.ll;
.05
0
216
l
.0]
.05
0
O
.01
0
\
o
.
.
.
[
\
O
0
.
—
{
D
O
L
n
.
—
0
\
O
m
—
M
4
?
0
0
Bk
.0h
.08
o
'
.15
.oh'
:0:
25.5
2.0
0.2
92
.014
.09
o
o
o
o
o
02
L
A
:
0
0
m
o
v
x
o
o
.
—
0
0
0
M
O
0
.010
.07
“‘9
.01
.08
0
°
.l9
.0’4
.02
21L8
2.10
0.2
2
.0.I
O
.0]
l
l
N
—
C
.
—
0
0
0
C
O
 
  
ANALYTICAL DATA sue 3,6
SERIES 232. (eroded phasé)
N0 of
PARTICLE SIZE DISTRIBUTION (Wusize in mm)
caco
j
Homzo~
MODAL
osmH
REPLICATES
G'M'
VCS
C5
“5
F5
VFS
sand
5m
Clay
3
(ch ' > 2 1-2 .5-1 .25-.5 .1-.25 .05-J .05-2 .002-.05 < .002 79““ it}
 
Apk
0-12
SICL
M
O
\
0
m
o
N
Btk
I2-25
2
g
-
-
-
—
-
9
1'3
“9
SIC
3'
Ck . 25+ 2 ‘3 - - - - - '3 53 35 SICL “3'
1
8
2
NA-FI’R‘JF’HOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
HOR‘ZON'
Ex , HS“: “ON m)
(an)
(mm/1009)
P
pH
ORGANIC MATTER C.E.C.
(mm)
(94) (men/1009)
F0 AI Mn Fe Al Mn Ca Mg K' H20 CaCI;
    
.II .010 0 .3! .19 .05 2
6
“pk
.01 o .m
.otI .0I .0!
II.
6
I
.
—
4
'
O
.H
.03
0
.33
-25
.07
3
.05 .0] ’0 .0! 0 0
Btk
“
\
—
[
\
O
0.
2
c
o
o
:
—
0 .OT 0
.12 .07 .02
30.3
.01 0 0
.03 .01 .0]
I l
[
\
—
[
\
O
 
 Amy...
. 0.1 <._....
._..._.., M
~:..-,.:_...
 
ANAL
YTIC
AL
DATA
HORIZON
N0.
of
MODAL DEPT-1.
REPLICATES
(cm)
Gra
vel
PARTICLE SIZE DISTRIBUTION (‘31.,sizc in mm)
CaCO3
Texture eq
(
9
6
)
1
8
3
AP
59
C
k
0
-
2
0
6
20-50
6
50+
6
N
O
'SICL
SIC
O
M
.
M
'
—
SIL
 
HOP]ZCN
A
P
89
C
e
NA-F“! ctOPI'IOSF'I~~IA5\TE
EXT
RAS
TIO
N (9
o)
 
Fl: AI Mn
. 010
. 09
0
. 03 . 02 0
.10
.010
0
.02
.01
0.
.Ol
.01
0
.0]
0
0
OXAL
ATE
EXTR
ACTI
ON
 
F
e
.
3
3
.04
.28
.0]
.14
.02
(9‘3)
A
l
.27
.01
.18
.01
.
0
5
.O
l
EXCHANGEASLE
CATIONS
  
M
M
m
o
:
—
n
o
i
x
o
n
o
\
0
—
0
0
L
“
—
[
\
O
O
.
—
«
)
0
M
N
0
0
N
.
—
[
\
O
c
o
o
ORGANIC MATTER C.E.C.
(meg/1009)
1
8
4
ANAL
YTIC
AL
DATA
SITE
LI. I
SERI
ES
026
I
" <
9,.
'
'
NO- of
PART
CL: J
ZE DI
STRIBU
TION
.5120
In mm)
Caco3
HORIZ
ON
MODAL
DEPTH
REPLIC
ATESI
Gravel
vcs
CS
ms
FS
VFS
Sand
sm
CIay
T
eq
(ch
> 2
1-2
.5-1
.25-.5
.1 -.25
,05-1
_os.2
.oozao
s
< _002
(“We
(6,)
Ap
0-30
16
SICL
69, 30-55
16
I
CH
392 55‘90 ' I
13
I
1
- ‘5
10
IO
26
1111
-
30
26A
Io
I
I
I
I
2
£1
2
5
CL
II.6
h7.8
Ckg
90-IIO
I6
lleg
I l0+
I
VG CSL
NA-PIi-TOF-‘HOSPHATE OXALATE EXTRACTION EXCHANGEABLIS CATIONS
EXTWCTION m m
(Ml/1009) P pH ORGANIC MATTER C.E.C.
(as)
(meq/‘IOOQI
HORIZON
(
m
m
)
   
 
H20 CaCI2
Fe -\l M
n
Fe Al
O.
2.
BgI _
_ _ _
— _
0 g 3"}
89
8
Ckg
M0
L
A
I
\
M
c
oI
N
0
L
n
NO
{
r
N
l
l
Il
I
l
IICkg
 l
8
5
AN
AL
YT
IC
AL
DA
TA
SI
TE
h.2
02
5
HOEZON
NO
.c
I
MOD
AL
DEP
TH
(cm)
REPLICATES~
Gr
av
el
vc
s
>2
1-2
C
S
.
5
-
1
PARTICLE SIZE DISTRIBUTION
M
S
.25
-. 5
F
S
.1
-.
25
93
,5
12
0
in
mm
)
VFS
San
d
.05
-.1
.05
-2
.0
02
-.
05
SiII
C
l
a
y
<
.0
02
Texture eq
(
%
)
Ap
Aegj
Btg]
Ckgj
Ckgj
HORIZON
AP
Aegj
Btgj
Ckgj
Ck
gj
0‘ 30
I
30-3
6
I
36-4
8
I
14
8+
'
|
(coarse
I
text
ured
portions)
NA-PY RCFEOSPHATE
EX?
RA
CT
I.O
N (
WA)
 
Fe A
I I
331
.07
.07
'-
.I6 .06 —-
II
I
OXAL
ATE E
XTRA
CTIO
N
(%)
 
Fe
AI
Mn
.39 .I9 .05
.05 .20 .05
.30 .215 .05
.III .014 0
EXCHANG EABLE CATI
c
o
m
:
I
(mm/1009)
 
C
a
II.5
9-5
I5.0
II.5
IO.5
Mg
)
I
.
7
I.I
0.
8
0.2
0.
2
ONS
(ppm)
H?0
3
7.7
h
7.6
5
7.7
pH
55
h
9
37
5
7
A
3
 
Ca
CI
Z
7.3
23
i
7
1.8
28
23
ORGAN
I C MATT
ER
(%I
3.7
1.0
0.
8
0.2
0.
2
SIL
L-CL
SICL
190.3
L
“3.5
C.E.C.
(meq/IOOQ)
3
2
.
6
3
h
.
8
 1
ANALYTICAL DATA SITE
4.3 SERIES 02;,
No. of
PARUCLE SIZE DISTRIBUHON 7L.size In nun)
cacoa
Sand Silt Clay
l
M
DAL DEPTH
‘ I AT 5
Gravel
VCS
CS
MS
FS
VFS
eq
HOP'ZON
0 (cm)
REDL c E
> 2
1.2
.54
.25..5
.1—.25
.or-.1
.054
.002..05
< .002
TM“
(96)
An
0—20
I
1
o
1
3
5
9
I8
55
27
0.11
Aegj
20-25
1
2
1
1
3
5
6
15
148
37
SICL
1.0
Btgj
25-60
1
2
I
I
3
6
5
16
38
£16
I:
0.2
(3ij
60+
I
V 5
I
1
3
5
6
I7
MI
39
SICL
39.6
1
8
6
‘
I
NA-FYROFHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
I.
P
H
ORGANIC MATTER
C.E.C.
EXTRACTION 1?.)
(‘M
(mew -00n)
"HOREON
9;,
(meq/1009)(ppm)
F0 Al Mn
Fe Al Mn
Ca 1W; K
H20 CaCIZ
    
Ap
.06
.07
-
v
.40
.23
.06
13.8
1.6
0.3
9
7.3
7.0
3.8
35.7
Ae
.18
.12
-
.l-I3
.24
.01
11.5
1.8
0.2
3
7.2
6.8
1.5
19.6
Bt
.03
.01
-
.30
.21
.05
11.5
2.1
0.3
5
7.5
7.1
0.6
33.8
Ck
.00
.01
-
.13
.07
.01
23.0
2.1
0.3
2
8.0
7.6
0.3
  
ANALYTICAL DATA SITE
ILL. SERIES 013
No. of
PARTICLE S1Zc DISTRIBUTION (m,SIzO In mm)
Caco3
HOFJZON MODAL DEPTH REPLICATES, Crawl VCS CS MS FS VFS Sand Silt Clay T t r eq
1ch
> 2
1.2 .5-1
.25-.5
.1-.25
.054
.05~2
002.05
< .002 9" U 9 (m
2
0
I
I.
I2
15
32
50
19
SIM
_
I
AP
0 25
2
o
o
I
0
0
I
I
o
I
o.
Ae
25-30
1
SIL
-
v
0
Ae
3° 35
2
o
I
o
I
I
I
11
3
1
0.
3t
35-70
2
CL
«
4
.
.
(
I
)
N
4
‘
4
1
'
0
‘
NM
.
N
4
-
.
—
N
.
—
1
8
7
Ck
70+
2
I
o
3
2
I
SIL
'
I
NA-P'IF-‘OPHOSPHATE
OXALATE EXTRACTION
EXCHANGEARE
CATIONS
HORIZ
UTRACT
ION 1%)
1%)
(mm/10
09)
P
pH
ORGANI
C MATTE
R
C.E.C.
(o/o)
(meq/1009)
    
Fe 3-1 Mn
Fe A1 Mn
Ca 1.111 K
H70 CaCl;
0.06
.00
-
.04
.20
.06
10
.01
.01
-
.06
.01
0
0.
1.7
.8
27.6
AP
0.0
6
-—
A6
0.17
-
.63
7.0 ——
o.I
6
7.8
7.3
1.2
-
Ae
.09
.05
-
.hl
.17
.06
g.
2
.01 .01
-
.05
.01
.02
at
.08 .03
-
.37
.21
.07
1
.04 .00 -
.05 0 .01
:
—
[
\
°
[
\
O
0
6
0
z,
I,
.01 .01 u
.13
.06
.01
18.
.01.01
-
.02
.01
o
1I
[
\
O
Ck
[
\
O
-
—
O
  
  
ANALYTICAL DATA SITE
4.5
SERIES 025
N0.
of
HOP-IZCN MODAL DEPTH REPLICAYES Grach VCS
CS
MS
FS
VFS
ICmI
>2
1-2
.5-1
.25-.5
.1225
.0511
.052
.002'.05
PARTICLE
SIZE DISTRIBUTION
96,928
in mm)
Caco
3
Sand
Sill
Clay
< .002
Texture
9‘1
(‘36)
Ap
0-20
20
\
5|
L
I
I
2
2
5
8
I7
60
22
0.5
I
0
0
O
I
I
I
2
2
0
6
20—30
I
I
0
I
3
4
'5
23
51+
23
0.1
Aegj
su.
Btgj
30-140
'
20
N
N
C
O
N
C
O
J
”
N
N
52
26
SIL-
2.
2
mN
m
0
2
.
7
.
.
.
m
a
L.
Ckgj
100+
20
1+8
28
CL
1
8
8
‘
NA-Pv»
‘PHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE
CATIONS
HOGIZON EXTNZTION ﬁe) (9a)
(men/1009)
 
P
DH
ORGANIC
MATTER
C.E.C.
(ppm)
3;,
(meq/IOOg)
Fn
-\l
Mn
Fe
AI
Mn
Ca
Mg
K‘
H20
CaCI2
    
:
30.5
Aegj
- — —
- _ _
_
_
_
-
_
_ -
9
20.9
Btgj
6
_
m
.
—
0
0
N
O
0
0
Cng
 
 ANA
LYT
ICA
L
DA
TA
SIT
E
11.
6
551
115
021
1
1
8
9
PAR
TIC
LE
SIZ
E D
IST
RIB
UTI
ON
“Ba
sil
e i
n m
m)
'
Ca
co
3
FS
VF
S
Sa
nd
Sil
t
Cl
ay
T
eq
.1
—.
25
.O
S-
J
,0
5-
2
30
22
05
<
.0
02
ex
tu
re
NO.
e!
110
312
011
MO
DA
L
DE
PT
H
RE
PL
IC
AT
ES
Gra
vel
vc
s
cs
(am)
> 2
1-2
.5-1
 
3
1
1
l1
6
1o
23 '
I18
29
AP
0"
5
2°
2
1
1
1
1
2
2
2
1
0
CL
0
11
0
3
8
l3
2
26
52
23
51L
0.0
Ae
15-20
1
12 I13
115
3
I1
I.
C
)
.
—
Bt
20-55
‘
20
N
N
116
I
31
12.1
MN
M
M
\
0
0
5
m
m
0
0
0
4
-
.
—
MN
m
'
—
Ck 55+ 17
 
NM»
. FE
OPHO
SPHA
TE
OXA
LAT
E E
XTR
ACT
ION
EXC
HAN
GEA
BLE
CAT
ION
S
HOE,c
h
BUR-XE
NON 1%)
1%)
(men/10
09)
P
(pp
m)
F“
A:
.‘.’.n
Fe
AI
Mn
Ca
Mg
K
H70
C3
07
pH
OR
GA
NI
C
MA
TT
ER
C.E
.C.
1%
)
(m
a/
10
09
)
     
37.9
 
   
ANA
LYT
ICA
L
DAT
A
SITE
5"
SERI
ES
01,6
No of
PARTICLE
SIZE DIST
RIBUTION
9(»,sizc in
mm)
HORI
ZON
MODA
L 13
5er
REPLI
CATES
Grave
l
vcs
cs
MS
FS
v1=s
Sand
(cm)
> 2
1-2
.5-1
.25-.5
.1-.25
.05-1
.05-2
Ap
0-30
6
Aejg
30-50
6'
A
M
v
N
.
—
.
—
.
—
3‘191
50'”
6
1
0
1
1
1
1 . 2
1
9
0
Btjg2
70-90
I
Ckg
90+
6
N
.
—
OXALA
TE EX
TRACT
ION
EXCHA
NGEAB
LE
CATIO
NS
(9.3) (mcq/IOOg)
NA-P
1 RU
FHOS
PHAT
E
HOR
IZO
N
'EX‘:
F‘A'
CTIO
N (‘
50)
(ppm)
   
.I8 .2] -
.62 .37 .03
I5.0 I.7 0.I
I7
.01 .04
-
.05 .0
2 0
- -
-
_
N
.
—
N
O
Ap
.
.15 .17 -
.56 .28 .02
10.0 — 0.1
111
“ng
.011 .02 -
.05 .03 o
- - —
—
.21 .06 -
.73
.16 .01
21.0
-
0.2
I
17
7
8th1
.011 .01 —-
.26 .02 '0
- - —
- 0
.IS .05 -
.19 .I3 .OI
8.5 - 0.I
I6 7.6
Btjgz __ __ __
.02 .0I -
.I5 .05 0
25.0 I.6 0.2
II
8
-
0
“‘9
.02 o -
.011 .01 .01
- - -
-
 
Fn
A!
PM
Fe
AI
Mn
Ca
Mn
K
H20
(
x
)
.
—
\
0
0
(
3
.
—
\
0
0
N
.
—
[
\
O
CIay
<
.0
02
ORGANIC MATT
ER C.E.
C.
I°/o)
C
O
(
‘
1
—
             
Tequre
9“
(9
6)
S
I
L
6
0
'
25.8
SIL
6 8
(meg/1009)
III .6
27.2
  
 
ANA
LYT
ICA
L
DA
TA
SIT
E
5,2
SER
IES
0h3
(ta
xad
jun
ct)
 
1
9
1
 
P‘RTICLE 512'. DISTRWUTION (“c.s'z‘ in .mm1
No.01
"
r
‘ “
caco3
ll
v
'
SIH
C1.“
HORIZON MODAL DEPTH
REPLICATES Grave'
VCS C3 --5
*5 VFS 5
m
, eQ
1c
m)
>2
1-2
.5-
1
,2
5-
5
_1.
_25
.05
.]
_05
.2
00
2.
05
<
£0
2
Te
xt
u
8
(Se
)
3 1 3 6 9 12 30 53 18
A”
0'22
6
- 1 0 o
1
1
I
I
I
SIL
O
0
‘
.
L
n
.
—
M
Aej 22-27 1
26 . 56 '9 SIL
- - - —
-
-
-
-
-
o
Bt
j
27
-5
5
6
’4
g
3
7
Is
16
1.2
Io
,9
1 I 2 3 6 6 _ 2
Ck
55+
6
P pH ORGAN‘C MATTER C.E.C.
7,.)
(ma
c;
'10
091
NA-PYROP
HOSPHATE
OXALATE
EXTRACTI
ON
EXCHANGE
ABLE CA
TIONS
HO
R1
ZO
N
'
EX
TR
AC
TI
ON
1%)
(‘76
)
(m
eg
/1
00
9)
    
(pp
m1
Fe A
I M
I.
Fe
A1
Mn
Ca
1.49
K
H20 .
CaClz
 
2
8
.
3
AP
.12 .06 -
.112 .21 .07
11.6 1.7 0.11
27 6.9
01
03
.01 .01 u
.02 .01 0
1.3 0
12
.16 .07 -
.53 .22 .06
7.2 0.2
3
o - __ _ _ - _ _. _ _ .. -
O
|
\
\
D
M|
\
Aej
23.5
. .01. .02 - .33 .17 .06 10
B” .01 o - .05 .0I .0I 3.
h
i
t
—
-
[
\
0
\
D
N
N
o
.
_
0.11
19.10
0
1
—
O
0.0 .01 -- .13 .06 .02 31.3
Ck o o
_ - .02
.01 o
1.0
C
O
v
—
C
  
ANA
LYT
ICA
L
DAT
A
SIT
E
5.3
SERIES
0115
 
HOR
IZO
N
No
.0
1
MODA
LDEM
H
1c
m)
‘
REPLICATES'
va
el
vcs
cs
> 2
1-2
.5-1
PARTICLE SIZE DISTRIBUTION
MS FS
.25-
.5
.12
25
(‘31,.siz
e in mm
)
V
F
S
.
O
S
-
J
Sand
.
0
5
—
2
SH
:
.0
02
20
5
Cl
ay
< .
002
Texture
eq
(%
1
AP
Aegj
Btgj
0kg]
1
9
2
HORIZON
AP
Aegj
Btgj
Ckgj
0-25
1
25-3
0
1
30-4
8
'
I
h8+
l
NA-PY'RCPHOSPMTE
EXT
RAC
T IO
N (9
61
 
Fe A
1 M
n
.15
.09
-
.08 .
06 I
f-
.06 .
03
--
.‘0 .01 -
OXALATE
EXTRACTI
ON
1%)
 
Fe
AI
Mn
.110 .21 .011
.31 .13 .03
.30
.17.
.05
.09 .00 .01
EXCHANGEABLE
CATIONS
(
m
m
/
1
0
0
9
)
 
11.5 " 0.2
6.5 1.2 0.1
10.5 1.7 0.1
23.0 1.2 0.1
(pp
m)
25
pH
6
0
'
5
6
4
1
A
7
 
HyO CaCIy
7.3
7
.
6
7
.
6
8.1
6
.
9
7.3
7.3
7
.
6
18
ORGANIC MATTER
SIL
0.3
SIL
0.2
L
32.8
C.E.C.
1%)
(me
q/1
009
1
3
.9
3h.0
.6
13.1
.5 20.8
 ANALY
TICAL
DATA
SITE
5.11
SERIES
01.5
No. of
PAnTICL: SIZ: DISTRIBUTION (“0,3120 1n mm)
'Cecca
HORIZON MODAL DEPTH REPLICATES Gravel VCS
CS
MS
FS
VFS
Sand
$1I1
C lav T
eq
1ch > 2 1-2 .5-1 25-5 .1 -.25 .05-1 .05-2 .002-.05 < .002 “me (x)
Ap
0'18
'
2
9
M
\
D
E
w
\
0
0
M
O
0
.
SIL
0
(
h
m
M
N
\
o
—
N
O
-
—
O
\
0
4
'
Bl:ng
18-35
2
O
Btg2
35-60
2
.
g
N
0
1
#
M
M
\
0
0
-
—
O
0
0
m
—
1
9
3
Ckg j
60+
2
I
‘
I
j
NA-PYROPHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
HORIZON
. EXTRACWN m)
m
(mm/.1009)
P
pH
ORGANIC 11mm:
C.E.C.
('31
(111941059)
 
(ppm)
Fe AI H1 Fe AI Mn Ca Mq K
H20 . CaCIz
26
6.6
H;
0.I
    
.19 .12
-—
1.112
.19
.06
9.
39
33.11
A”
.16 .13
-
.110
.20
.06
o
0.3
‘
-
8
1
M
O
0
0
\
O
O
-
—
O
.13 .06
-
v
.311
.16
.05
7.
20.2
I
8th1
.07 .011 -
.05 .02 .01
L
A
C
—
O
O
O
—
O
.07 .05 -
.35 .15 .05
8.3
“9.2
.01.01
-
.011 .01
o
11
6
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N
—
G
O
L
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~
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N
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4
'
0
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'
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L
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SERI
ES
053
N0. of
PARTICLE SIZE DISTRIBUTION “0.5320 in mm)
cacoa
. d S
m C
m
‘
M DAL DEPTH
P I T
Gravel
VCS
CS
MS
FS
VFS
53"
:
eqHOPIZON
0 (cm)
RE L CA ES
> 2
1-2
.54
.2525
'1‘:
.05d
.054
£02205
< .001
Tex ure
(5:)
0
I
6
9
I2
27
58
I5
0
0
o
0
0
I
I
I
I
S"-
o
Ap
0-25
2
3
2h
6h
I2
“3
25'”
2
0
o
3
3
I
I
0
D
I
\
4
’
C
O
C
_2
[I
I3
I9
I2
[I8
28
25
I
Bt
30-60
2
2
2
o
A
3
I
1
9
4
Ck
60-65
I
lle
65+
2
NA-PYROPHOSPHATE OXALATE EXTRACTION EXCHANGEABLE CATIONS
HOR
IZO
N
EXT
RAC
TIO
N (9
6)
%
(mm/
1009
)
Fe AI
Mn
Fe Al
Mn
Ca Mg
K
H20 Ca
CIZ
P pH ORGANIC MATTER C.E.C.
(5:)
(meq.'IOCr’3I
    
A
.I6 .II
-
.53
.21;
.09
7.5
I.7
01
I0
6.
p
00
0
2.9
21+.9
.02 .00
-
.0I .0I
.0I
O I
'-
\
0
0
N
—
-
1
6
.
9
\
O
M
C
O
A
.I9
.12
-
.lI7
.2I
.05
5.5
e
.06 .05 -
.07' .00
07
m
u
—
[
\
0
N
.
—
.0h .02 -
.5II .20 .07
I3.0
0.5
2h.9
3‘
o .0. -
.08 .02 .0I
II
0I
—-
M0L
A
I
\
c
o
\
0
NON
O
N
N
0 .0I -
.IS_ .04 .02
Ck
.
.00 .0I
-
.I3
.01:
.02
22.5
0.9
"Ck
.0I
.00
—-
.01.
.0I
.01
7.8
oI
i-
w
m
ANALYT
ICAL
DATA
5er
5.6
SERIES
0
1
+
3
 
HORIZON
MODAL DEPTH
PARTICLE SIZE DISTRIBUTION
Gravel
VCS
CS
MS
FS
> 2 11-2
.5-1 .25
-.5 .1-
.25
(“c.sizc in mm)
VFS
Sand
.OE-
J
.05
-2
SI
ll
.0
02
-.
05
CaCC3
(
ﬂ
)
Ap
A
e
8
t
Ck
1
9
5
IICk
O
O
-
—
O
O
J
N
[
\
—
N
O
—
—
F
0
J
N
r
\
O
:
r
N
r
\
‘
I
I2
27
60
z,
 
HORIZON
AP
A
e
B
t
C
k
IICk
NA-PYRO PHOSPHATE
EXTRAC
TION (%
)
 
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
(%)
(mm/1009)
  
Fe A! Mn Ca Mg K
.108 .32
.07
9.0 1.7 0.5
.06
0
.0I
-
-
-
.61
.31
.II
10.0 1.2 0.I
.08
.06
.0I
-
-
-
.39
.Ih
.05
5.0
L7
0.2
.07 .02 .0I
-
-
~
.13
.05
.02
20.0
1.6
0.14
.05 .0I
0
l7.0 0.5 0.I
.0] 0 .0]
-
-
-
(pp
m)
 
H20
CaCI2
m
.
—
\
0
0
m
—
O
N
4
'
6
1
L
A
O
m
o
N
O
:
N
[
\
O
ORGANIC ‘.IATTER
23.0
~
.
—
m
u
m
o
0
0
N
.
—
0
0
I
6
.
3
N
.
—
0
°
C.E.C.
(mea'loog)
I7.’+
 
  
ANALYTICAL DATA sns
10,] 550155 266
N0. of
PARTICL
E SlZE D
ISvRIBU
TION (
’«-.Slze
In mm)
CJCOB
HOWZON
MOOAL DEPTH
REPLICATES
Gravel
VCS
CS
MS
FS
VFS
Sand
SIN
Cliw
T
eq
(cm)
> 2
1-2 .5-1
.25-.5
.x-.25
.05-1
.05-2
002-05
< .00: “We
(M
0
0
M
m
4
'
2
4
f
4
’
N
\
D
Ap
I
0-15
SICL
C
O
39
15-1.0
6
0'
9
100
50
SIC-
o
mL
n
$
3
J
o
1
9
6
Ckg . 40+
6
— - ‘-
-
_
c—. 2?.
 
NA-PYROPHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
HORIZON
0 EXTRACTION W
m)
(mm 009)
P
DH
ORGANtC mnen
c.s.c.
(“y
(M'TODS)
 
(ppm)
Fe AI MI.
Fe Al Mn
Ca Mg K
H20 CaClz
   
.26
.09
0
.55
.17
.03
“4.0
O
5
A”
.05
.02
o
.02
.01
.01
N
‘
-
O
B
.13
.01.
0
.41.
.19
.03
182
9
.05
.02
0
.07
.02
.01.
0.5
o
m
—
0
c
o
m
\
0
0
N
N
[
\
C
0
"
M
O
0
0
(
‘
1
0
L
A
C
0
.0]
O
.17
.09 0.02
30.0
I
ll
“‘9
o'
0
.01.
.02
.010.00
 
‘
m
.
A
0
 ANA
LYT
ICA
L
DAT
A
SITE
10.2
SERI
ES
265
PARTICLE SIZE DISTRIBUTION
(°v.Sile 1“ mm)
Ce
L
L
)
N0.
of
'
"
91nd
51H
CIJE
1 M DA
L DEPTH
P 1 AT 5
Grave' V
CS C5
1-5
F5 V
FS w
w .m.
eq
“OR ZON 0 (cm,
RE LC E >2
1.2 .54
,1-.25 .05—1 .
052 .002-.05 <
.£ Te" '8 .2
 
6
o 9* 6" 3
11
3 25 112
31+
0
o
Ap 0-17 2 l I
_
0.
CL 0
Aegj 17-22
1
CL
3th1 22-30 1
51c
1
9
7
Bt
gj
z
30
‘5
3
ckg
53+
*
Iron concretlons contributed to the gravel and coarse sand fractlons
.
NA-PY
ROPHO
SPHAT
E
OXALA
TE EX
TRACT
ION
EXCHA
NGEAB
LE
CATIO
NS
.,
,
c ,.
EX
TR
AC
TI
ON
1%
9.31
(m
un/
1 0
01;
)
P
W
OR
GA
NC
.IA
T'I
ER
cm
..
.
HOR
IZO
N
 
(1‘.
{meq' $051
(p
pm
)
Fe
AI
Mn
Fe
AI
Mn
Ca
Mr;
K
H20
CaCI
2
   
A .50 .23 .02 ' 3.09 .38 .11 7.8
p
.06 .06
.01
.37 .03
.15
111
.311 {01.01 1.85 .27 .19 6.0 3.3 0.3 211 5.5 5.0 0.3
Aegj
. .22 .0
0 I.26 .22
.I II.
. 0.h 16
6.2 .8
1.0
-_ 3 __ _- - -3 -5 5-3 _ - - 5- _
at. .09 .0
2 0 .112
.21 .09 17.7
5.3 0.5 9
6.9
9"2
.03 .01
0
.12 .01-
02
2.2 0
0
I1 02
Ck 0 .0
1 0 .17
.11.03 27.1
1 5.3 0.3
3 8.0
9 12 01
  
  
AN
AL
YT
IC
AL
DA
TA
5:
15
10
3
SE
RI
ES
26
5
NO.
of
PAR
TIC
LE
SIZ
E D
IST
HIP
UTI
ON
(3.
562
0 i
n m
m)
C:C
03
HOR
IZO
N
MOD
AL
DEP
TH
REP
UCA
TES
Grav
e!
VCS
CS
MS
FS
VFS
Sand
$111
Clnv
T
6:
(cm
)
> 2
1-2
.5-1
.25-
.5
.1-.
25
.05-
1
.05-
2
.002
-.05
< .
00:
"m
e
my
1‘1 113
1114 0.3
SIC
0‘
Ap
0-15
2
L
A
"
‘
1
0
N
Aegj
IS-ZO
I
-
-
-
-
-
SIC
8t
h
20-
215
2
0
-
_
_
_
_
3
32
6!]:
HC
(3.
:
1
9
8
Ck
'
£1
+
—
-
_
_
_
91 5 2 o 1 10 9 51c
NA-P
YROP
HOSP
HATE
OXAL
ATE
EXTR
ACTI
ON
EXCH
ANGE
ABLE
CATI
ONS
HO
RI
ZO
N
'
EX
TR
AC
TI
ON
1%
1%)
(n
un
/1
00
01
P
O”
OR
GA
NC
MA
TT
ER
C.
E.
C.
I”
J
(m
el
t-
"9
35
)
    
Fe
Al
MI
Fe
Al
Mn
Ca
Mg
K
H20
CaC
I 2
A
.27
.12
.02
'1.
77
.311
.211
11.3
11.9
0.6
11
6.
p
.01
.03
0
.12
.01
.03
2.5
07
0
.35
.IO
0
I.26
.29
.03
12.3
5.3
0.14
3
6.2
5.8
1.8
Aegj
.
.11
.014
0
.50
.211
.07
18.
5
5.3
.11
u
3th
.03
.01
0
.12
.01
.011
0
0
0
1
C
O
N
O
C
O
O
N
mL
n
0
0
0
.22
.12
.
.02
25.
3
.01
.01
0
.01
.01
0
0.0
0
0
0
 1
9
9
AN
AL
YH
CA
L
DA
TA
SH
E
Io.
h
SE
mE
s
26
h
HORIZON
MOD
AL
DEP
TH
(C
m)
N0.
of
REPLI
CATES
PARTICLE SIZE DESTRiBUTEON
("
b.
si
ze
in
mm
)
 
Gravel
VCS
CS
MS
FS
VFS
> 2
1-2
.5-1
.25-
.5
.1-.
25
.052
1
San
d
SI ‘
1
.05
-2
DOE
-.0
5
C
i
m
< 005
Tenur
e
8‘:
Ap
B
t
B
t
Ck
0
-
1
5
15-
ho
ho—
hz
h2+
5
an
0
3
2
32
0
3
52 0.3
SIC
0‘
H
C
75
HC
0.2
 
HOR
IZO
N
AP
B
t
8t
C
k
NA-PYROP
HOSPHATE
EX
TR
AC
TI
ON
(“/o)
 
F
e
.2
2
.Ol
.2
5
.06
.
0
9
.02
.0
1
Al
.08
.Ol
.09
.O
h
.O
h
-.|-
.0
!
0
M n
.01"
o
0
0
OXALATE
EXTRACTI
ON
EXCHANG
EABLE C
ATIONS
(94,)
(mm/1009)
P
——
(Wm)
Ft.-
AI
Mn
Ca
Mo
K
 
.52 .22 .08
0.6
3‘6
0 l
 
ORGA
‘x'r
C H
UNT
ER
C.E.
C.
(m
)
(P
ec
WO
Ow
 
 A
N
A
L
Y
T
I
C
A
L
D
A
T
A
SI
TE
I0
.5
SE
RI
ES
25
5
PAR
TIC
LE
SIZ
E D
ISY
RIE
IUT
ION
I" .
SIZI
‘ m
TIMI
Cﬁc
cn
\I
FS
Sa
nd
Sa
lt
C2
1»
.
.,
e
q
-0
3~
-‘
.
0
5
-
2
.
0
0
2
-
0
5
<
.
0
3
:
Y
e
x
w
e
G
\
N0
.
of
HO
RI
ZO
N
MO
DA
L
DE
PT
H
RE
PL
IC
AT
ES
G‘a
ve‘
VC
S
C5
MS
F
(c
m)
>2
1-
2
.5-
1
-
.25
-.5
.1-
.
L
"
.
(
A
(
‘
I
I
l
Ap
0-1
5
2
o
—
-
-
—
0
0
l
SIC
L
o
SIC
I
8
Aeg
j
15-
25
2
0
-
-
-
-
-
O
I
I
SIC
L
z.
B
t
h
2
5
-
5
0
2
O
-
-
-
-
_
I
‘00
I
I.
cm
50-
62
-
§
5?
__
1?:
51°
C2
0
0
5
68
27
SI
L-
I8
.
“€
ng
62
+
2
0
'
'
’
'
'
I
l
o
SI
CL
h
NA
-P
YR
OP
HO
SP
HA
TE
OX
AL
AT
E
EX
TR
AC
TI
ON
EX
CH
AN
GE
AP
LE
CA
TI
ON
S
EX
TR
AC
TI
ON
(‘3'
;
(9b
)
{m
un
/1
00
9)
..
__
_—
——
——
—-
——
-
(p
pm
)
Fe
AI
Mn
Fe
AI
Mn
»
Ca
Mg
K
I1
20
Ca
C|
7
P
{H
OR
GA
K'
v-
ms
a
C.
E.
C.
HO
RI
ZO
N
.
.
Wt
;
10
3:
:
   
A
.1
0
.01
»
.01
.61
4
.2
2
.0
8
18
.0
50
p
.0
1
0
0
0
0
0
0.1
»
0.
5
[
\
O
\
O
N
—
0
0
.
6
I
g
o
.
.
.
m
0
M
0
N
0
.
r.
I3
.0
5
o
.6
6
.2
3
.1
0
15
.8
An
g
.02
.
.0
1
.0
1
.0
h
.01
.0
11
m
.
—
N
O
O
N
O
0
,
—
L
3
0
M
O
N
—
N
O
0
4
'
.
.1
2
.0
5
8t
h
.0
1
.0
1
C
O
.3
6
.2
h
.0
9
19
.
.0
5
.0
0
l
C
k
g
j
0
.0
]
0
.2
I
.I
I
.0
5
28
.5
2 I
.
3
02
I”
:n
g
.0
1
o
0
.0
!
.0
2
.m
.
0.
1
0.
0
0
2
0
1
HOR
IZO
N
AP
Aegj
Btgj
C
k
g
j
HORIZON
AP
A8
91
Btgj
C
k
g
j
MOD
AL
DEP
TH
(
c
m
)
25—55
55+
NO
.o
I
REPLI
CATES
NA-PYROP
HOSPHATE
EX
TR
AC
TI
ON
(%)
 
F
e
.I8
.
0
3
.28
.02
.17
.Oh
A
I
.
0
5
.0I
.09
.010
.
0
7
.03
MI
.
Gr
av
el
>2
C
O
OX
AL
AT
E E
XT
RA
CT
IO
N
 
F
e
.2
8
-
3
2
.26
.3
b
-3
7
.0
8
.2I
.Oh
%
)
A
I
.I9
.
O
I
.2
4
.0A
.2
5
.0
2
.I
2
.
0
]
VCS
1-2
ANALY
TICAL
M
n
.06
.0
2
.02
.0
I
.
0
7
.01
C
S
.
5
4
DA
TA
SI
TE
PARTICLE SIZE
DISTRIBUTION
M
S
.25
-.5
EX
CH
AN
GE
AB
LE
(mcq/
IOOg)
 
1
0
.
6
35
22
55
2
6
5
(m
m.
s
i
z
e
In
m
m
)
Sn
ia
d
.
0
5
~
2
Ca
CO
SII
I
3
.
0
0
2
-
.
0
5
C
I
J
V
<
.
0
3
2
FS
VFS
,1-.25
,05-1
Tex
tur
e
e4
(
9
:
)
SICL
O
(
h
NN
\
0
m
0
SIC
O
M
4
1
"
M
L
n
m
m
0
0
.
—
CA
TI
ON
S
'
,
P
DH
OR
GA
NI
C
R'A
TTE
R
C.E
.C.
(ppm
)
N»
(361
7009
)
 
v
Ca
Cl
;
M] K
  
2
0
2
 
ANALYTICAL
DATA SITE
I3. I SERIE
S 1155
PARTICLE SIZE DIST -.IE§UTION ("r-.5120 in mm)
‘Cacc3
Gravel
VCS
CS
“3
F5
VFS
sand
51”
(C81;
Texture
eq
' "N
(95)
N0.
of
RI
M DAL D'PTH
R P I AT'
HO ZON
0 (cm):
E LC Es
>2
1-2
.5-1
.2‘"-.5
.‘I-.25
.05-.I
.05-2
.002205
I
0
I
IO
M
28
79
I3
8
Ap
0-30
6
I
1
o
l
2
2
I
l
I
LFS
O
O
0
o
1
11
I16
22
79
1‘1
A69}
30-145
6
l
0
I
2
7
5
h
A
;
LF
S
115-65
5
° 0 I 2 23 31 56 I 27. 17
IlBtgj
FSL
lICkgj
65+
VFSL
NA'PYROPHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
~ .1 -.
a
c.ac.
HORHON
' EXTRACTION (%1
96)
(mm/10091
P
D”
(MAW ‘Am
(0me (-11 Im’IOOg)
Fe AI MI.
F0 AI Mn
Ca Ni] K
HpO C3CIZ
    
112‘
Ap
21
.08
.08
.30
.211
.01
7,
.02
.011
.02
.12
0
0
[
\
O
\
0
0
R
N
C
O
.8.
19.2.
1
N
'
M
.08
.03
.I7
.I8
.01
6.9
A89]
.03
.01
'
.03
.27
.01
m
.
—
0
0
N
.
—
\
0
0
O
W
N
\
O
O
\
0
m
.
—
0
0
m
w
m
.
—
.oh
.01
.IS
.11
.05
"Btgj
.01.00
.02
.01
.01
I5.I
4
T
0
0
0
m
.
-
N
O
w
N
{
\
O
N
.
.
.
-
M
N
0
0
(
D
I
-
ﬂ
w
.
.
.
.
.01.01-
_
.12
.05
.02
15.0
"0‘94
.01.01
.03
.01
.01
11
o
o
o
.
—
0
0
0
m
m
 ANAL
YTIC
AL
DATA
SITE
I3.2
SERIE
S
105
PART!
I EDISTRI
“ ‘TI .
°(.. ' ‘
nm
No.0, CLESZ 0b O'\J I sue 1n 1 I CJCO3
d 5151 CI-l‘»
HORIZON M
OCAL DEPTH
R"PLICATES
Gravel VC
S CS
MS
FS V
FS Sa
n
r eq
(cm)
5
> 2
1-2
.5-1
25-
5
.1-.
25
.05-
1
_0r-
2
_ 3
.05
< .
003
Yexz
u e
($0)
 
2
I
3
29
112
IO
81%
IO
6
LFS
Ap
0-25
6
810
25-55
0
N
89
55-95
6
o o
I
O
\
D
2
0
3
Mg
95‘ I 00
I
o
'
o
1
1
111
59
76
18
6
17.
Ckg
110+
o
VFSL
2
J4
1
'
L
I
\
0
0
O
NA-PYROPHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CAIIONS
HORRZON
EXTRACTION W
m)
("m/1009)
9
pH
ORGAN'C 1.0mm
c.e.c.
1 1
(Hm/1
009)
 
(ppm)
Fe AI Mn
Fe AI Mn
Ca Mq K
H70 CaC12
   
A
.011.12
_
.32
.36
o
3.5
P
.00
.01
.02
.02
o
0.3
o
.
.
.
-
L
A
O
2.0
16.11
0 2
0
0
'
am
_.‘011.09
_
.28 .28
o
21
.02 .02
.02 .011
o
0.5
m
m
:
0
r
\
.
—
M
O
0
0
0.6
10.6
0
2
a
n
S
8
011.011
_
.25
.15
.02
13
9'
.02 .02
.08
.06
.01
0.11
C
M
\
0
0
\
1
5
0
4
:
.
—
0
L
n
\
0
.02 .0I
.IS .03 .02
2.6 0.11 0.2
3
7.0
8C9
.01
o
_
.08
.03
.01
25.7
“‘9
.oo o
.02 .01
.01
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a
d
o
 ANALYTICAL DATA SITE 13.3 SERIES 1155 (taxadjunct)
NO. 0,
PARTICLE
SIZE msm
munom
1 ﬁne In
rum)
tama
HORIZON M
ODAL DEPTH
REPUCATES
Gravel vc
s cs
ms
rs V
FS S;
an 5.
1: c
m 7 O '
eq
(em)
'
> 2 1-2
.5—1 .25
—.5 .1
-25 .05
—1 .05
2 .002
-05 < _
c‘: ex-ur
e (m
2
0
4
0
0
1
6
111
26
711
18
O
1
1
1
‘1
LI
1
1
FSL-
0.2
Ap
0-21
6
LFS
0
m
o
Aegj,
21—32
1
9
9
<3
Z
hf»
33
86
11
E
0.1
37
110
83
13
‘1
0
5
0
11¢ng 32-53
6
6
5
3
I LFS
0
O
0
'1
17
115
63
19
18
VFSL
0.1
115th
53—63
1
33 1111 110 17
IlBtg
63-86
6
13
‘3
l
IICkg
86+
6
r
\
.
'
\
Y
\
:
—
O
0
o
36
M
£17
12
L
6.9
6
7
1+
2
6 3
NA'PYROPHOSPHATE
OXALATE EXTRACTION
EXCHANGEABLE CATIONS
HORIZON EXTR
ACTION (9a)
1%)
(mm/1000)
P p”
mGAV’C "5mm “'
9
(ppm)
(meq.'10091
Fe Al MT Fe Al Mn Ca .‘.g_ X
H20 CaCIZ
     
.05 .011
.26
.20
.02
5.
2
1.0 0.5
12
7.6
.2
13.2
.01 .01
.03
.01
.02
0.1
01
01
1
.13 .15
.311 .39 .00
2.3 0.2 0.2
1-1
7.14 7.2
0.9
Aegjl
.oh .011
.23 .16 .02
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0.3
11.5
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.01.03 '
.06 .08 .02
0.6
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.06 .02 _
.211 .10 .06
3.3 0.8 0.1
3
7.6 7:2
0:3
13:11
.03 .01
.25 .08 .06
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.01 o '
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‘1
“Ckg
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.19
.05
.01.
l
2
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.08
.02
.03
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u
"
—
[
\
0
m
—
{
\
C
O
-
—
O
O
O
O
—
O
ANALYTICAL
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SELECTED ENGINEERING PROPERTIES OF SELECTED SOILS
Appendix III contains selected engineering properties of some of the
soils of the subwatersheds. Site descriptions and routine analytical data
for these soils are listed in Appendices I and II respectively.
The first section of Appendix III lists data that may have seasonal
variation. Means (M) and standard deviations (SD) are presented. Bulk
density and mass wetness means are based on three replicates per horizon
per season. Vane shear values are based upon five measurements per horizon
per season.
The second section of Appendix III lists data not expected to vary over
seasons. Abbreviations used include:
Atterburg Limits - WL — liquid limit
W - plastic limit
IP — plasticity index
Compaction — Max. Wet Den. — Maximum wet density in grams per
cubic centimeter
— Max. Dry Den. — Maximum dry density
— OMC - optimum moisture content
CBR Swelling — (California Bearing Ratio)
— Dry den. - dry density
— MC - moisture content
PVC Swelling — (Potential Volume Change) categories
— NC - noncritical
- M - moderately critical
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 DRY WET
INITIAL REMOLDED
SITE/HORIZON/ BULK DENS ITY BULK DENS ITY~ HAS 8 WFTNES S SHEAR STRENGTH SHEAR STRENGTH
SEASON
g/cm3
g/cm3
' 2
‘ ft. - lbs.
ft.- lbs.
M SD M SD 1‘". SD M SD 11 SD
1.1 Ap
Spring
1.40
0.031
1.85
0.021
24.75
0.62
Summer 1.49 0.0
41 1.73 0.046
15.97 0.24 96
.25 7.50 18
.50 3.70
Fall
1.44 0.0
21 1.
82 0.023
25.87 0.
40 59
.40 4.3
9 22
.0 2.1
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1.1 Bg1
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97 43
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.0 5.72 13
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1.97 0.076
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13.3
1
3
.
3
1
3
.
3
1
3
.
3
AP
Aegj
II
Btgj
I
I
Ckgj
AP
8m
38
AP
Aegj
I
I
Bth’l
II
Ckgj
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
8 umme 2‘
F
a
l
l
Spring
Summer
Fall
DRY
BULK DENSITY
glcm3
M
SD
1.53
0.021
1.39 0.061
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0.015
2.02
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6
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DEN. g/cm3 DEN. g/cm3 0 M c g/cm3
2
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g/cm3
RATIO LIMIT 2
  
5.1 Ap 47 31 16
1.82 <
1.45
25.5
1.38
29.1 3.24
2.55
Btjg1 30 17 13
2.12
1.81
17.3 1.71 18.6 0.84
2.64
Ckg 22 13 9
2.21
1.97
12.3
1.95
12.2 0.11
2.74
5.2 Ap 31 20 11
2.00
1.69
18.3 1.63 19.4 1.89
3,591
NC 2.53
1.57
25.72
‘ Btj 24 15 9
2.16
1.93
12.0 1.92 12.8 0.56
3,162 NC 2.63
1.82 15.48
Ck 19 12 7
2.30
2.10
9.4 2.06 10.0 —0.07
2,186
NC 2.65
1.93 12.34
5.3 Ap 35 24 11
1.88
1.54
21.6 1.50 23.5 3.27
4,592
NC 2.47
1.47 25.94
23 17 6
2.15
1.89
13.5
1.81
14.2 0.64
4,782
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2.52
1.67
21.79
Ckgj 17 12 5
2.55
1.97
11.97
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1
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1.97
1.63
20.9 1.58 22.6 0.69
2.42
83 50 23 27
1.99
1.62
22.2
1.54
26.8 1.07
Ckgj 49 24 25
2.06
1.69
22.2
1.58
23.5
1.09
10.2 Ap 52 34 18
1.87
1.45
28.9 1.37 33.6 1.29
2.61
Btgj 56 26 30
1.98
1.59
24.6 1.52 27.6 1.02
Ckgj 47 22 25
2.02
1.67
20.6 1.64 23.2 1.53
13.1 Ap
1.99
1.71 15.7
2.58 1.65 20.08
II Btgj 22 16 6 2.16
1.92 13.0 1.83 15.4 0.69
2.60 1.76 16.39
II Ckgj. 20 17 3 2.13
1.89 12.8 1.85 13.9 0.40
2.67 1.74 17.72
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13.2 Bm
1.96
1.71 14.9
2.63
Ckg
1.94
1.65 18.1
2.69
13.3 Ap
2.03
1.77 13.6
2.63 1.74 19.95
Ae
1.96
1.72 14.2
.2.63 1.63 16.59
Btgj 24 17 7 2.11
1.83 15.2 1.80 15.4 1.16
2.64 1.77 16.59
Ckgj 21 16 5 2.10
1.85 13.8 1.80 14.42 1.36
2.67 1.72 15.70
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Appendix IV contains the clay-sized mineralogy of the most common
soils found in the subwatersheds. The presence (P) or absence (A) of
dolomite, calcite and feldspar is noted. An estimate (iSZ) of the remain-
ing minerals is given in per cent. Totals may not always be 100% due to
rounding. The abbreviation used in the headings are as follows:
DOLO — dolomite
CALC — calcite
KAOL — kaolinite
QUAR — quartz
MICA - mica 0
INlO — interstratifield 10-14 A
VERM — vermiculite
CHLO - chlorite o
INl4 - interstratifield 14-16 A
MONT - montmorillinite
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